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Acronyms and Abbreviations

DOE limited the use of acronyms and abbreviations in this Summary to provide a more
reader friendly document. These acronyms and abbreviations are listed below.

CERCLA

DOE
EIS
EFA
HEFA
HLW
INEEL

INTEC

LCF
LLW
MEI
MTHM
NEFA
NRC
PsD
RCRA
ROD
SBW
SNF and INEL EIS

TRU
wippP

Comprehensive Environmental Response,
Compensation, and Liability Act

U.S. Department of Energy
environmental impact statement

U.S. Environmental Protection Agency
high-efficiency particulate air
high-level waste

Idaho National Engineering and Environmental
Laboratory (formerly known as the ldaho National
Engineering Laboratory or INEL)

Idaho Nuclear Technology and Engineering Center
(formerly known as the ldaho Chemical Frocessing
Flant or ICCF)

latent cancer fatality

low-level waste

maximally exposed individual

metric tons of heavy metal

National Environmental Policy Act

U.S. Nuclear Regulatory Commission
Prevention of Significant Deterioration
Resource Conservation and Recovery Act
Record of Decision

sodium-bearing waste

U.S. Department of Energy Programmatic Spent
Nuclear Fuel Management and ldaho National
Engineering Laboratory Environmental Restoration
and Waste Management Programs EIS

transuranic waste
Waste Isolation Pilot Plant

ix DOE/EIS-0287D
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What is..

High-level Waste? Mixed waste?

High-level waste (HLW) is the highly
radioactive material resulting from
reprocessing spent nuclear fuel, includ-
ing liquid waste produced directly in
reprocessing and any solid material
derived from the liquid waste that con-
tains fission products in sufficient con-
centrations, and other highly radioactive
material that is determined, consistent
with existing law, to require permanent
isolation. HLW stored at INTEC con-
tains a combination of:

* Highly radioactive, but relatively
short-lived (approximately 30 year
half-life) fission products (primarily
cesium-137 and strontium-90)

* Long-lived radionuclides - tech-
netium-99, carbon-14, and iodine-
129 as well as transuranics
(elements with atomic numbers
greater than uranium).

At the INEEL, all liquid HLW has been
converted to a granular solid called cal-
cine, which is stored in bin sets. HLW
calcine is considered mixed HLW because
it contains hazardous constituents.

Spent nuclear fuel?

Spent nuclear fuel is fuel that has been
withdrawn from a nuclear reactor follow-
ing irradiation. When it is taken out of a
reactor, spent nuclear fuel contains
some unused enriched uranium, radioac-
tive fission products, and activation
products. Because of its high radioac-
tivity (including gamma-ray emitters) it
must be properly shielded.

Transuranic waste?

Transuranic waste (TRU) is radioactive
waste that contains isotopes with 93
or greater protons (atomic number) in
the nucleus of each atom (such as nep-
tunium or plutonium), a half-life greater
than 20 years, and an alpha-emitting
radionuclide concentration of greater
than 100 nanocuries per gram of waste.

DOE/EIS-0287D
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Mixed waste is waste that contains
both radioactive and hazardous con-
stituents. RCRA identifies wastes as
hazardous either because they appear
on lists of hazardous materials devel-
oped by EPA or because they have cer-
tain hazardous characteristics (they
are ignitable, corrosive, reactive, or
toxic).

Sodium-bearing liquid waste?

Sodium-bearing waste (SBW) is a liquid
radioactive waste produced from the
second and third cycles of spent nuclear
fuel reprocessing, waste calcination,
and decontamination of HLW facilities.
SBW contains large quantities of
sodium and potassium nitrates.
Typically, SBW is processed through an
evaporator to reduce the volume, then
stored in the HLW tanks. It has histor-
ically been managed within the HLW pro-
gram because of the existing plant
configuration and some physical and
chemical properties that are similar to
HLW. Radionuclide concentrations for
liquid SBW are generally 10 to 1,000
times less than for liquid HLW. SBW
contains hazardous and radioactive
materials and is classified as mixed
transuranic waste. The EIS refers to
SBW as mixed transuranic waste/SBW.

Newly generated liquid waste?

Newly generated liquid waste refers to
liquid waste from a variety of other
sources that has been added to the lig-
uid HLW and mixed transuranic
waste/SBW in the below-grade tanks at
INTEC. Sources include leachates from
treating contaminated HEPA filters,
decontamination liquids from INTEC
operations that are not associated with
HLW management activities, and liquid
wastes from other INEEL facilities. This
term is used in this EIS because INTEC
has historically used this term to refer
to waste streams that were not part of
spent fuel reprocessing.



1.0 Purpose and Need
for Agency Action

1.1 Background

From 1952 to 1991, DOE and its prede-
cessor agencies reprocessed spent nuclear
reactor fuel at the Idaho Chemical
Processing Plant, located on the Snake
River Plain in the desert of southeast
Idaho (Figure S-1). This facility, now
known as INTEC, is part of the INEEL, a
nuclear research complex that has served
the nation through both peaceful and
defense-related missions.

DOE/EIS-0287D
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Regional Setting

The INEEL occupies approximately 890
square miles (570,000 acres) of high
desert sagebrush steppe in Bingham,
Bonneville, Butte, Clark, and Jefferson
counties in  southeastern Idaho.
Approximately 2 percent of this land
(11,400 acres) has been developed to sup-
port INEEL facility and program opera-
tions associated with energy research,
defense missions, and waste manage-
ment activities.

Smaller communities and towns near the
INEEL include Mud Lake and Terreton to
the east; Arco, Butte City, and Howe to
the west; and Atomic City to the south.
Larger communities and towns near the
INEEL include ldaho Falls, Rexburg, Rigby,
Blackfoot, Pocatello and the Fort Hall
Indian Reservation to the east and south-
east.

Reprocessing operations at INTEC used solvent
extraction systems to remove mostly uranium-
235 from spent nuclear reactor fuel and, in the
process, generated HLW mixed with hazardous
materials (mixed HLW). Mixed HLW is the
product of the first extraction cycle of the repro-
cessing operation. Subsequent extraction cycles,
treatment processes, and follow-up decontami-
nation activities generated additional liquids that
were combined to form SBW, which is much
less radioactive than the mixed HLW and is best
characterized as mixed transuranic waste/SBW.
At INTEC, all of these liquid wastes were stored
in eleven 300,000-gallon underground tanks.

Over severa years, much of the liquid waste was
fed to a pretreatment facility and converted to a
dry granular substance called calcine. The cal-
cine, which is stored in large, robust bin sets, is
a more stable waste form that poses less envi-
ronmental risk than storing liquid radioactive
waste in underground tanks. However, the cal-
cine does not meet current working assumptions
for waste acceptance criteria for acceptance at a
disposal repository. Further trestment would be

DOE/EIS-0287D

5-2

necessary to convert the mixed HLW into a
waste form acceptable for disposa in a reposi-
tory.

Spent nuclear fuel processing was discontinued
at INTEC in 1991, so liquid HLW ceased to be
generated. However, since that time, liquid
mixed transuranic waste/SBW has continued to
accumulate in the tanks from calcine operations,
decontamination, and other activities. 1n 1995,
DOE and the State of Idaho reached an agree-
ment, called the Idaho  Settlement
Agreement/Consent Order, as to when the liquid
waste would be removed from the tanks and set
a target date of 2035 for all of the mixed HLW
and mixed transuranic waste/SBW to have been
treated and made road-ready for shipment out of
Idaho.

Consistent with this agreement, DOE completed
calcining al of the liquid mixed HLW in 1998.
At present, approximately 4,200 cubic meters of
mixed HLW calcine remain stored in bin sets,
and 1.4 million gallons of liquid mixed
transuranic waste/SBW remain in the under-
ground tanks. DOE intends to manage these
wastes according to regulatory requirements and
commitments to the State of Idaho, and in aman-
ner that helps to ensure the protection of human
health and the environment.

Idaho Nuclear Technology and
Engineering Center

INTEC occupies approximately 250 acres
and consists of more than 150 buildings.
Primary facilities include storage, treat-
ment, and laboratory facilities for spent
nuclear fuel, mixed HLW, and mixed
transuranic waste/SBW.

In addition, the Minimum INEEL
Processing Alternative would involve the
treatment of INEEL mixed HLW at the
Hanford Site near Richland, Washington.
Chapter 3 and Appendix C.8 of this Draft
ElIS describes the Hanford Site, focusing
on the 200-East Area, where INEEL mixed
HLW would be treated under this alterna-
tive.
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To achieve this, DOE proposes to:

Develop appropriate technologies and
construct facilities necessary to manage
INTEC mixed HLW and mixed
transuranic waste/SBW

Treat the mixed HLW calcine so that it
will be suitable for disposal in a reposi-
tory

Treat and dispose of associated radioac-
tive wastes

Provide safe storage for HLW destined
for arepository

Provide for the disposition of INTEC
HLW management facilities when their
missions are completed.

DOE/EIS-0287D

1.2 Purpose

To resolve waste management issues, DOE
needs to decide:

How to treat INTEC mixed HLW so that
it can be transported out of Idaho to a
storage facility or repository

How to treat and where to dispose of
other radioactive wastes that are associ-
ated with the HLW management pro-
gram at INTEC

How to manage treated INTEC wastes
that are ready to be transported out of
Idaho

How to close HLW-related facilities at
INTEC, including certain liquid waste



Elements of the 1995 ldaho

Settlement Agreement/Consent

Order Fertaining to HLW
Management

* Complete calcination of liquid mixed
HLW by June 30, 1998& (done).

® Begin calcination of liquid mixed
transuranic waste/SBW by June
2001 (started).

® Complete calcination of liquid mixed
transuranic waste/SBW by
December 2012.

® Start negotiations with the State
of ldaho regarding a plan and sched-
ule for treatment of calcined waste

by December 31, 1999 (started).

e "DOE shall accelerate efforts to
evaluate alternatives for the treat-
ment of calcined waste so as to put
it into a form suitable for transport
to a permanent repository or
interim storage facility outside of
Idaho."

e "It is presently contemplated by
DOE that the plan and schedule
shall provide for the completion of
the treatment of all calcined waste
located at INEL by a target date of
December 31, 2035."

5-5
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storage tanks, bin sets, the New Waste
Calcining Facility, facilities that would
be constructed under the waste process-
ing aternatives and trestment options,
and associated laboratories and support
facilities.

DOE, with the State of Idaho as a Cooperating
Agency, has prepared this EIS to:

Assess various treatment and disposal
alternatives so that mixed HLW can be
made ready for transport out of Idaho for
ultimate disposal in arepository, and lig-
uid mixed transuranic waste/SBW can
be removed from the underground tanks
and managed appropriately

Assess various facility disposition alter-
natives so that the HLW management
areas at INTEC can be closed

Provide the necessary background, data,
and analyses to help decision-makers
and the public understand the potential
environmental impacts of each aterna-
tive.

DOE will present its decision in one or more
Record of Decision documents, which will be
issued no sooner than 30 days after a Notice of

Availability of the Final EIS is published in the

Federa Register.

DOE/EIS-0287D
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1.3 Timing and Regulatory
Considerations for this EIS

Some INTEC wastes (mixed transuranic
waste/SBW) are stored as liquids in eleven
300,000-gallon tanks that do not meet current
hazardous waste management standards. DOE's
objective isto cease use of and close these tanks
in compliance with applicable regulations.
Previously, DOE's plan was to cease use of the
tanks by calcining all the liquid waste as
described in the following documents:

« Amended ROD for the SNF and INEL
EIS

* ldaho Settlement Agreement/Consent
Order (October 1995)

« INEEL Site Treatment Plan/Consent
Order (November 1995).

However, DOE is now reconsidering this plan
because of the following factors:

» Technical constraints which have
hindered DOE's efforts to sample
offgas emissions for traces of haz-
ardous materials from the New
Waste Calcining Facility calciner.

The calciner has operated under RCRA
interim status. In order to continue to
run the calciner, DOE must submit to the
State of Idaho an application for a
RCRA Part B permit that includes emis-
sion and waste characterization data. In
addition, by Consent Order, the State
and DOE have agreed to cease calciner
operations if such a permit has not been
obtained by June 1, 2000, and until a
permit is granted.

* New EPA air quality standards for
hazardous waste combustion units.

Independent of the RCRA permitting
discussed above, by June 1, 2000, DOE
must decide whether or not to continue
to operate the calciner under new
regquirements of the Clean Air Act. DOE
must publicly announce whether it
intends to upgrade the calciner to com-
ply with the emissions standards or to

ldaho HLW & FD EIS

cease use of the calciner by October 1,
2001. This declaration process, which
includes public involvement, must begin
no later than June 30, 2000, and be com-
pleted with a fina Notice of Intent to
Comply to the regulatory agencies by
October 2, 2000.

Were DOE to decide, after completion of this
EIS, to reconsider its plan to calcine the remain-
ing liquid in the underground tanks and to imple-
ment other treatment options, some activities
envisioned in the Idaho  Settlement
Agreement/Consent Order might need to be
changed. This EIS provides a basis for discus-
sions regarding potential modifications.

Other timing considerations important to the
issuance of this EIS include the following:

 Data are needed on the cumulative
impacts associated with cleanup
activities at INTEC that are carried
out under CERCLA.

CERCLA cleanup projectsat INTEC are
in process. These projects involve the
cleanup and/or removal of contaminated
soils and other environmental media,
portions of which are within those areas
or projects being evaluated in the vari-
ous alternativesinthisEIS. To avoid the
possibility that CERCLA decisions may
inappropriately preclude some waste
processing or facility disposition ater-
natives, the CERCLA and NEPA pro-
cesses at INTEC are being coordinated.

* The lead-time required for facility
development and funding of alter-
native technologies means that a
DOE ROD on a calcine treatment
technology would be needed sooner
than previoudly estimated.

This EIS is being prepared sooner than
required by the ldaho Settlement
Agreement/Consent Order in order to
accommodate time estimates for facility
design and funding acquisition. This
should make it possible for DOE to meet
the target date of December 31, 2035,
for having the treated waste ready to
leave Idaho.

DOE/EIS-0287D
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Concerns and Issues Identified During
the Scoping Process

The scoping process for this EIS began on September 19, 1997, when DOE published in
the Federal Register its Notice of Intent to prepare an EIS to evaluate alternatives for
managing HLW and associated radioactive wastes and facilities at the INEEL. The
Notice of Intent included DOE's preliminary identification of EIS issues.

DOE held public scoping workshops and sponsored a number of activities to work with
stakeholders to identify new alternatives and issues and allow for meaningful informa-
tion exchange. For example, DOE held open houses; set up booths and displays at shop-
ping malls throughout southern ldaho; made presentations to schools and civic groups;
and provided individual briefings to key stakeholders who included government and Tribal
officials, interest groups, site employees, and the INEEL Citizens Advisory Board.

During this process, stakeholders submitted over 900 comments, including agency
comments, and identified many concerns and issues they wanted DOE to address. The
Scoping Activity Report (January 1998) summarized these comments and identified the
following categories of key issues:

o Treatment criteria DOE would use e Technical viability concerns

as a basis for producing waste
forms suitable for repository dis-
posal

A _HLW disposal site outside of
ldaho if the proposed repository at
Yucca Mountain is not available

Long-term storage or disposal of
any treated waste over the Snake
River Plain Aquifer

Hazardous constituents in HLW
that may preclude disposal in a
repository

that any alternative selected
will not work as planned

Cost/risk-benefit  analyses
that compare the cost and
risk of treating waste to the
benefits

Funding sufficient to complete
INEEL cleanup

Compliance concerns that may

conflict or require prioritiza-
tion.

In addition, DOE reviewed public comments on the proposed plan for the CERCLA cleanup
of Operable Unit 3-13, Waste Area Group 3, at INTEC. Because this cleanup project
involves contaminated soils and other environmental media associated with the waste
processing and facility disposition alternatives evaluated in this EIS, DOE should coor-
dinate both efforts. The comments submitted during the CERCLA process raised many
of the same concerns identified during scoping for this EIS.

DOE used scoping comments to refine the alternatives and options being analyzed in
this EIS, which are introduced in the next section. Section 6 of this Summary describes
the alternatives in more detail.

DOE/EIS-0287D 5-&



2.0 Proposed Action and
Alternatives at a
Glance

To meet the purpose and need for agency action
and considering the issues and concerns raised
during scoping, DOE has identified five alterna-
tives for waste processing and six alternatives
for facility disposition. These alternatives can
reasonably be expected to achieve the goals of:

» Treating al of the calcined HLW and
liquid mixed transuranic waste/SBW to
aform suitable for disposal

* Closing the associated waste manage-
ment facilities.

For purposes of analysis, DOE used a modular
approach in developing alternatives for this EIS.
Under this approach, DOE identified a series of
discrete projects, which, when implemented
together under a given alternative, form a set of
actions that will achieve the goas of the pro-
posed action. Thus, some projects are included
in more than one waste processing alternative.
This modular approach provides DOE flexibility
in analyzing waste processing alternatives and
treatment options and in selecting a preferred
aternative, which may be a hybrid made up of
projects that have been analyzed in this EIS.

The analysis of the facility disposition alterna
tives considers all of the facilities that would be
required to implement each waste processing
aternative. Figures S-2 and S-3 show the waste
processing and facility disposition alternatives at
aglance.

2.1 Preferred Alternative

Neither DOE nor the State of Idaho has identi-
fied a preferred aternative. After considering
information in this EI'S and other factors, includ-
ing any public comment received, DOE and the

ldaho HLW & FD EIS

Proposed Action

* Develop appropriate technologies
and construct facilities neces-
sary to manage INTEC mixed
HLW and mixed transuranic
waste/SBW.

o Treat the mixed HLW calcine so
that it will be suitable for dis-
posal in a repository.

e Treat and dispose of associated
radioactive wastes.

e Provide safe storage for HLW
destined for a repository.

* Provide for the disposition of
INTEC HLW management facili-
ties when their missions are
completed.

State will enter into discussions concerning the
preferred aternative. If DOE and the State reach
agreement, the Final EIS will identify the
agreed-upon preferred alternative; if not, the
Fina EIS will set forth both the State's and
DOE's respective choices for the preferred alter-
native.

2.2 Role of this EIS in
Decision-making

DOE will consider the environmental impacts
discussed in this EIS when making decisions
about waste processing and facility disposition
aternatives. Other factors that DOE will con-
sider include public comments on the draft EIS
and programmatic, policy, and cost considera-
tions. The results of the cost evaluation will be
made available to the public.

DOE/EIS-0287D
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Waste Processing
Alternatives at a Glance

* These alternatives offer DOE different ways to treat mixed
HLW currently stored in calcine bin sets and liquid mixed
transuranic waste/SBW currently stored in underground
tanks so that these wastes can be safely stored and
properly disposed of.

°

These alternatives differ in the kinds of technology used to
treat the waste, specifically, whether or not the calciner will
be upgraded and permitted for pre-treating the liquid mixed
transuranic waste/SBW and whether or not waste will be
separated into fractions for different disposal
destinations.

L]

These alternatives also differ in the kind of disposal
options available for mixed low-level waste fractions
produced as a result of treatment alternatives.

°

The timeframe of the waste processing alternatives spans
approximately the years 2000 to 2035. The year 2035 is
the target date in the Settlement Agreement/Consent
Order for DOE to have all the calcined mixed HLW treated
and ready for shipment to a storage facility or repository
outside of ldaho.

L]

Long-term impacts (beyond 2055? associated with waste

rocessing alternatives that include onsite disposal of
ow-level waste SCIass A type and Class C type) are carried
over to the facility disposigion alternatives, which evaluate
impacts associated with the long term closure of HLW
facilities at INTEC.

L]

Projects and facilities are identified individually and can be
combined in a building block fashion to develop other waste
processing alternatives.

NO ACTION
ALTERNATIVE

CONTINUED CURRENT
OPERATIONS ALTERNATIVE

SEPARATIONS
ALTERNATIVE

NON-SEPARATIONS
ALTERNATIVE

MINIMUM INEEL
PROCESSING ALTERNATIVE

Required by NEPA as a basis

Calcine the liquid mixed
for comparison.

transuranic waste/SBW, add to
o existing mixed HLW calcine in
- Leave liquid mixed

¢ . bin sets.
transuranic waste/SBW in 4 d . lci
vanks indefinitely. Mleazec ad peli cbric
- Leave mixed HLW calcine - Store calcine in bin sete

in bin sets indefinitely. indefinitely.
: - Remove transuranics from

tank heels and newly
generated liquid waste and
send to WIPF.

- Grout remaining low-level
waste (Class A type) for
disposal at INEEL.

Different ways to chemically
separate waste into fractions
that can be disposed of
differently depending on the
type and level of radioactivity.

FULL SEPARATIONS OPTION

The most highly radioactive and
long-lived radionuclides removed
for disposal in a HLW repository.

- Separate cesium, strontium,
and transuranics from mixed
HLW calcine and liquid mixed
transuranic waste/SBW and
treat (vitrify) for disposal in a
HLW repository.

- Treat low-level waste (Class A
type) fraction for disposal in
empty underground tanks, bin
sets, onsite landfill, or offsite
landfill.

PLANNING BASIS OPTION

This option mirrors the previously
announced DOE decisions and
agreements rejjarding calcined
mixed HLW and the liquid mixed
transuranic waste/SBW.

- Upgrade and permit the calciner

- Calcine the liquid mixed
transuranic waste/SBW and add
to the bin sets.

- Proceed as for Full Separations
Option above except that the
low-level waste fraction would
be disposed of at offsite
Iandﬁl{

- Remove transuranics from tank
heels and newly generated
liquid waste and send to WIPF.

TRANSURANIC SEPARATIONS
OPTION

Does not result in a HLW fraction.

- Remove transuranics from
calcine and liquid mixed
transuranic waste/SBW, solidify
and send to WIPF.

- Grout low-level waste (Class C
Type) fraction containin
cesium and strontium; dispose
in empty tanks, bin sets, onsite
landfill, or offsite landfill.

Different ways to immobilize
the waste through
solidification without
5eparatinp waste fractions by
type and level of radioactivity.

HOT ISOSTATIC PRESSED WASTE
OPTION

Creates a non-leaching, glass-

ceramic waste.

- Upgrade and permit the
calciner

- Calcine the liquid mixed
transuranic waste/SBW and
add to bin sets.

- Blend calcine with silica and
titanium powder and press into
glass ceramic for disposal in
HLW repository.

. Remove transuranics from tank
heels and newly generated
liquid waste and send to WIPF.

DIRECT CEMENT WASTE OPTION

Creates a cement-like solid.

- Upgrade and permit the
calciner

- Calcine liquid mixed
transuranic waste/SBW and
add to bin sets.

- Blend calcine with slag,
caustic soda, and water and
cure at elevated temperature
and pressure for disposal in a
HLW repository.

. Remove transuranics from tank
heels and newly generated
liquid waste and send to WIPF.

EARLY VITRIFICATION OPTION

Creates a non-leaching,glass
waste out of liquid mixe:
transuranic waste/SBW and
HLW calcine.

- Blend liquid mixed transuranic
waste/SBW and tank heels
with glass frit, vitrify, and
send to WIPP.

- Blend mixed HLW calcine with
glass frit, and vitrify for
disposal in a HLW repository.

Calcined mixed HLW would be
sent to the Hanford site in
Washington State for
treatment and liquid mixed
transuranic waste/SBW would
be treated at INEEL.

- Place mixed HLW calcine and
cesium ion exchange resin
in shipping containers and
transport to the Hanford
Site.

- Separate calcine into high-
level and low-level waste
fractions and treat at
Hanford.

- Return treated mixed HLW
and low-level waste to INEEL.

- Dispose of low-level waste
fraction at INEEL or offsite;
store HLW fraction for
disposal in a HLW repository.

- At INEEL, process liquid
mixed transuranic
waste/SBW and tank heels
to remove cesium and grout
remainder for shipment to
WIPP.

FIGURE S-2.

Waste processing alternatives and

treatment options at a glance.
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Facility Disposition
Alternatives at a Glance

These alternatives offer DOE different ways to address the
final risk component of the proposed action and close INEEL
facilities used to treat and manage HLW when their missions
are completed.

These alternatives differ in the degree to which the land is
considered "cleaned-up" and in the type of use that could be
made of the land as a result.

Two of the alternatives include onsite low-level waste
disposal options (Class A or Class C type waste that are
part of the waste processing alternatives%.

For purgoses of analgsis, DOE assumed that the timeframe
spans the years 2035 to 2095. During this period, DOE

would continue to maintain facilities and store treated waste
ready for disposal. Beyond 2095, DOE would no longer
maintain facilities or restrict access to the site. Where
potential impacts to public health and the environment could
occur well beyond 2095, the analysis is extended for 10,000
years.

NO ACTION
ALTERNATIVE

CLEAN CLOSURE
ALTERNATIVE

CLOSURE TO LANDFILL
STANDARDS ALTERNATIVE

PERFORMANCE-BASED
CLOSURE WITH CLASS A
GROUT DISPOSAL

Facilities closed in accordance
with state and Federal
requirements for landfills.

- Stabilize waste residuals in
tanks, vaults, and piping with
grout.

- Build an engineered cap over
facilities.

- Install groundwater
monitoring system

- Provide post-closure
monitoring.

PERFORMANCE-BASED
CLOSURE ALTERNATIVE

Closure methods similar to the
Performance-Based Closure
Alternative; however, Class A
type grout from waste
rocessing alternatives would
e disposed of in the empty
underground tanks or bin sets.

PERFORMANCE-BASED
CLOSURE WITH CLASS C
GROUT DISPOSAL

Restore the land to a
condition after closure that
presents no risk to workers or
the public from hazardous or
radiological components.

- Remove or treat all wastes
and contaminated items so
that radiation is at
background level.

- If necessary, remove
buildings, vaults, and
contaminated soil.

- Post-closure monitoring
may be required.

Required by NEPA as a basis
for comparison.

- Similar to the No Action
Alternative for Waste
Processing.

- Remove bulk chemicals
and de-energize facilities.

- Perform surveillance and
maintenance until 2095.

- Leave existing facilities in
place with no further
consideration.

Closure methods decided on a
case-by-case basis, depending
on risk.

- Raze above-grade facilities
and decontaminate below -
grade facilities as determined
on a case-by-case basis.

- Decontaminate remaining
facilities so as not to pose an
unacceptable risk to workers
or the public.

- Determine which facilities may
require monitoring.

- Provide post-closure
monitoring as necessary.

Closure methods similar to
the Performance-Based
Closure Alternative; however,
Class C type grout from waste
rocessing alternatives would
e disposed of in the empty
underground tanks or bin sets.

FIGURE S-3.

Facility disposition alternatives
at a glance.
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Summary

What is a rem?

A unit of radiation dose.

Waste processing activities analyzed in this EIS could result in radiation
exposures to workers and the public during operations. Additional radiation
exposures could result from facility accidents. Any radiation exposures
from waste processing would be in addition to exposures that normally
occur from natural sources such as cosmic radiation (involuntary exposure)
and artificial sources such as chest x-rays (voluntary exposure).

The effects of radiation exposure on humans depend on the kind of radia-
tion received, the total amount absorbed by the body, and the tissues
involved. A rem is calculated by a formula that takes these three factors
into account. The average individual in the United States receives a dose of
about 0.36 rem or 360 millirem per year from natural and medical sources
combined.

What is a latent cancer fatality (LCF)?

Normal operations and accidents that could result in a release of radioac-
tivity pose a hazard to the population exposed to such a release. Latent
cancer fatalities, or LCFs, measure the expected number of additional can-
cer deaths in a population (or people dying of cancer) as a result of a given
exposure to radiation. Death from cancer as a result of exposure to radia-
tion may occur at any time after the exposure takes place. However, latent
cancers would be expected to occur in a population from one year to many
years after the exposure takes place. Other health effects that could
result from exposure to radiation include non-fatal cancers and genetic
defects in the future population. This EIS focuses on LCFs as the primary
health risk from radiation exposure and used the estimation of LCFs as the
basis for comparing radiation-induced impacts among alternatives.

DOE/EIS-0287D 5-12
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How is an LCF calculated?

Radiation Dose: Radioactivity from all
sources combined, including natural back-
ground radiation and medical sources, pro-
duces about a 0.36 rem dose to the
average individual per year.

Probability: The probability of receiving the
above dose is essentially 100 percent.

Average lifetime: The average lifetime is con-
sidered to be 72 years .

Lifetime dose: Over 72 years, an individual
would receive 72 years x 0.36 rem per year
or approximately 26 rem.

Population dose: If 1,000 individuals each
receive 26 rem, then the so-called collective
dose or dose to the population is 1,000 per-
sons x 26 rem or 26,000 person-rem.

Risk factor: The International Commission
on Radiological Protection has determined
that for every person-rem of collective dose,
approximately 0.0005 individuals from the
general public could ultimately develop a
radiologically induced cancer.

Estimation of LCFs: For a population
exposed to a release of radioactive material
(such as from a facility accident), LCFs are
estimated by multiplying the resulting dose
to the population (in person-rem) by a fac-
tor of 0.0005 LCF per person-rem. For the
example resident population of 1,000 indi-
viduals receiving a population dose of
26,000 person-rem from all anticipated
sources, the number of resulting LCFs would
be estimated as 26,000 person-rem X
0.0005 LCF per person-rem, or 13 LCFs. For
a hypothetical facility accident that results
in a population exposure of 5,000 person-
rem, the humber of resulting LCFs would be
estimated as 5,000 person-rem X 0.0005
LCF per person-rem, or 2.5 LCFs. The total
estimated health effects in a population as
a result of a given exposure to radiation can
be estimated by multiplying the estimated
LCFs by 1.46. based on data also provided
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by the International Commission on

Radiological Protection.

Per Capita Population Risk: Dividing the
anticipated LCFs from a radioactive release
by the affected population provides a per-
spective on the relative per capita increase
in cancer risk to that population. For the
example resident population of 1,000 indi-
viduals, the hypothetical facility accident
that results in 1 LCF, poses an additional
per capita risk to the resident population
of 0.001, or one in a thousand.

Individual Risk: Although the radiation risk
data presented above, strictly apply only
to large populations of individuals, mathe-
matically one can calculate the increase in
risk of cancer to an individual by multiply-
ing the dose to that individual as a result
of an exposure to radiation by 0.0005.

Sometimes, calculations of the number of
LCFs associated with radiation exposure
do not yield whole humbers, and especially
in environmental applications, may yield
numbers less than 1.0. For example, if each
individual in a population of 100,000
received a total dose of 0.001 rem, the col-
lective dose would be 100 person-rem and
the corresponding estimated number of
LCFs would be 0.05 (100,000 persons x
0.001 rem x 0.0005 LCF per person-rem).
How should one interpret a nonintegral
number of LCFs, such as 0.05? The answer
is to interpret the result as a statistical
estimate. That is, 0.05 is the average
number of deaths that would result if the
same exposure situation were applied to
many different groups of 100,000 people.
For most groups, no one would incur an LCF
from the 0.001 rem dose each member
would have received. In a small fraction of
the groups, 1 LCF would result; in excep-
tionally few groups 2 or more LCFs would
occur. The average number of deaths over
all of the groups would be 0.05 LCF (just
as the average of O, O, O, and 1 is 1/4, or
0.25). The most likely outcome for any sin-
gle group is O LCFs.

DOE/EIS-0287D



Summary

3.0 Major Results

DOE assessed environmental impacts on 14
areas of interest for the five waste processing
and six facility disposition alternatives. In nine
of the areas, little or no impact isindicated. The
assessment results for the 14 areas of interest are
presented in Section 7 of this Summary. The
major results are summarized below.

Under normal operations through the
foreseeable future (until 2095 for anal-
ysSis purposes), none of the alternatives
would result in health and safety
impacts that exceed allowable regula-
tory limits of exposure to workersor the
public.

This EI'S analyzes the construction and oper-
ation of facilities needed to implement the
various waste processing alternatives. These
activities would normally occur from 2000
to 2035, depending on specific schedules for
the alternatives. After 2035, DOE would
begin to shut down the facilities in accor-
dance with the facility disposition alterna-
tives. Also, DOE would be disposing of
various waste forms and performing post-
closure management of the disposal facili-
ties. DOE anayzed al these post-2035
activities through 2095. In the year 2095 it
is assumed, for analysis purposes, that DOE
would no longer maintain facilities or con-
trol site access. Neither the activities occur-
ring during 2000 to 2035 nor those from
2035 to 2095 would result in heath and
safety impacts that would exceed allowable
regulatory limits of exposure to workers, the
public, or the environment.

Except under the No Action
Alternative, long-term impacts (up to
10,000 years) from residual contamina-
tion or waste that has been disposed of
would not exceed allowable limitsto the
environment or to members of the pub-
lic.

Under facility disposition aternatives that
result in facilities being closed with residual
contamination and waste disposal on the
INEEL, contaminants would migrate
through the environment to the groundwater
over long periods of time. DOE estimated

DOE/EIS-0287D
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Accident

An unplanned, unexpected, and unde-
sired series of events during facility
operations that has the potential to
harm workers, the public, and the envi-
ronment.

Accident Scenario

A set of related events starting with
an "initiating event" that leads to the
release of radioactive or hazardous
material with the potential to cause
injury or death.

Reasonabl
Foreseeable Accident

An accident scenario that does not
require extraordinary initiating events
or unrealistic assumptions about the
progression of events or the resulting
releases.

Bounding Accident

The reasonably foreseeable accident
that has the highest environmental
impacts, particularly human health
and safety impacts, among all reason-
ably foreseeable accidents identified
for an alternative.

Bounding Accident Risk
Estimation

Risks due to accidents are estimated
very conservatively in this Draft EIS.
In estimating the frequency and sever-
ity of bounding accidents, no credit
was taken for engineered safety sys-
tems and design features that would
be incorporated in an actual facility.

Likewise, human health impacts from
releases of radioactivity were esti-
mated using very pessimistic meteo-
rological assumptions. Although this
approach overstates the risk of acci-
dents, it does provide a level of cer-
tainty that the estimated risks
reported in this Draft EIS are not
likely to be exceeded and it does pro-
vide a viable basis for comparing one
alternative to another.



the impacts to groundwater and to humans
who would use the groundwater over a
10,000-year period. These initial calcula-
tions indicate that, except for the No Action
Alternative, groundwater concentrations
would not exceed EPA drinking water stan-
dards and neither hazard quotients nor doses
to humans would exceed accepted guide-
lines. However, dternatives that involve a
disposal of low-level waste at INTEC are
undergoing further evaluation to reduce the
uncertainty in estimating long term impacts
to groundwater.

The analyses of bounding accident sce-
narios indicate the potential for major
impacts on human health and the envi-
ronment.

DOE analyzed internal and external influ-
ences on a series of process elements (pro-
jectsthat would implement each alternative).
The potential of these influences to result in
an accident was then evaluated. In general,
the No Action and Continued Current
Operations Alternatives pose the greatest
anticipated risk because liquid mixed
transuranic waste/SBW and/or calcined
mixed HLW would be left at INTEC indefi-
nitely. In other words, the longer these
waste forms are stored at INTEC, the greater
the probability of a bounding accident, such
as a flood causing a bin set to fail or an
earthquake repturing a bin set or under-
ground tank. Other accident scenarios eval-
uated for waste processing alternatives
presented comparatively low anticipated
risks because associated treatment opera
tions would only occur for 35 years (2000-
2035). The results of the accident analyses
are discussed in more detail in Section 7 of
this Summary.

Due to degradation of the mixed
transuranic waste/SBW storage tanks
and the calcine storage bin sets, the No
Action and Continued Current
Operations Alternatives involve an
additional level of risk when compared
to other waste processing alternatives.

The No Action Alternative would store lig-
uid mixed transuranic waste/SBW in five

ldaho HLW & FD EIS

underground 300,000 gallon storage tanks
and 4,200 cubic meters of mixed HLW in the
bin setsindefinitely. The Continued Current
Operations Alternative would store approxi-
mately 6,000 cubic meters of mixed HLW in
the bin sets indefinitely. There is the possi-
bility that over an extended period of time,
especially after the loss of institutional con-
trol, structural degradation of these storage
facilities could occur. The probability of a
structural failure increases when mainte-
nance and monitoring is no longer routinely
performed. It isassumed that a partial struc-
tural failure due to degradation in the tanks
or bin sets could occur. The impacts of fail-
ure of the underground storage tanks or the
bin sets have been analyzed and the results
are provided below.

e For the No Action Alternative, five in-
service storage tanks filled with liquid
mixed transuranic waste/SBW are
assumed to fail and breach after 500
years, releasing their contentsto the soil
column and contaminating the ground-
water.

After 500 years, the major contaminant
of concern is iodine-129. For an indi-
vidual on the INEEL site in the vicinity
of the storage tanks and ingesting con-
taminated drinking water from the
aquifer, the lifetime dose would be
approximately 66 millirem. This acci-
dent is discussed in more detail in
Section 7.3 of this Summary.

* For either the No Action or Continued
Current Operations Alternatives, long-
term degradation is assumed to result in
structural failure of a bin set with a sub-
sequent release of mixed HLW contents.

Failure of a bin set could have major
impacts to human health and the envi-
ronment. Such an event becomes more
probable after 500 years, which is the
nominal design life of the calcine stor-
age bins.

After 500 years, it is estimated that cal-
cine released from one bin set would

DOE/EIS-0287D
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result in an estimated total lifetime dose
of 12 rem to a hypothetical maximally
exposed individual residing in the vicin-
ity of the bin sets. This would result in
an estimated increased risk of develop-
ing afatal latent cancer of 1in 170. The
maximally exposed individual at 3 miles
from INTEC (the approximate current
site boundary) would be exposed to an
airborne dose of 170 millirem, or an esti-
mated increased risk of developing a
fatal latent cancer of 1 in 12,000. For
the population within 50 miles of
INTEC, the accident could result in
1,300 person-rem resulting in 0.65 LCF.

Some waste processing and facility dis-
position alternatives have greater
potential environmental impacts at the
INEEL than others.

Although environmental impacts identified
for many of the waste processing and facil-
ity disposition alternatives are similar, there
are some discriminating differences.
Specifically, while all waste processing
alternatives could result in some residual
contamination, those that involve disposal of
low-level waste in alandfill a INTEC or in
the empty underground tanks or bin sets
could eventually contribute additional con-
taminants, such as iodine-129, into the
groundwater. Similarly, closure scenarios
for the facility disposition aternatives differ
in the amount of residual contamination that
would remain, and these contaminants could
eventually migrate to the groundwater.

Another potential differenceisthe amount of
waste that would be produced under the var-
ious aternatives. Processing and treating
the approximately 4,200 cubic meters of
HLW calcine and the 1.4 million gallons of
liquid mixed transuranic waste/SBW by dif-
ferent waste processing alternatives would
result in significantly different estimated
final waste volumes and waste types. Waste
volumes for al aternatives are provided in
Section 7 of this Summary.

DOE/EIS-0287D
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Accidents and Anticipated Risk

Determination of Anticipated Risk -
Bounding accidents do not provide a com-
plete picture of health risks for a popula-
tion from a proposed action. Overall
health risk to a population is also related
to the anticipated risk. The anticipated
risk to public or worker health due to an
accident is a function of both the severity
of the accident (amount and type of con-
taminant released) and the frequency of
the event. Therefore, anticipated risk
associated with a facility’s bounding acci-
dent takes into account that some large
impact facility accidents may be much
less likely to occur, hence they can result
in low anticipated risk. Likewise, some low
frequency or low consequence accidents
can be associated with very long periods
of vulnerability and can result in high
anticipated risk.

Application of Anticipated Risk - Given
the above alternatives that do not reduce
the likelihood of a release or the quantity
of releasable radioactive material and
have a long period of vulnerability can
result in high-anticipated risks. This is
demonstrated by the bounding design
basis accident for the No Action and
Continued Current Operations
Alternatives. These two alternatives
would store mixed radioactive waste
indefinitely and thus would result in a
anticipated risk that is higher than the
bounding design basis accident for the
other alternatives. The other alternatives
involve facility operations that extend for
only thirty-five years (2000-2035) and
which actively reduce the quantity of
releasable radioactive material by putting
waste into a form suitable for disposal.
Further, waste processing facilities will
employ appropriate safety and mitigation
features that greatly reduce anticipated
risk.



Under any alternative, there is some
degree of risk.

All dternatives involve some level of risk.
These risks include exposures to nuclear or
hazardous materials, accidental releases of
these substances, and injuries incurred by
workers.

For normal operations, the highest radiol og-
ical dose to the public from airborne emis-
sions would occur for the Non-Separations
Alternative and the Planning Basis Option
(0.10 person-rem/yr to the population living
within 50 miles of INTEC). Recent data
indicate that the annual collective radiologi-
cal dose to the population is about 0.24 per-
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son-rem, which isfairly representative of the
population annual dose from existing
INEEL operations. Therefore, the total
annual dose to the population is estimated to
be 0.34 person-rem for either the Non-
Separations Alternative or the Planning
Basis Option, resulting in 0.0002 LCF.

Worker exposure to radiation would be high-
est for clean closure of the Tank Farm and
related HLW facilities. For clean closure of
these facilities, the cumulative occupational
dose to workers was estimated to be 7,600
person-rem, resulting in an estimated 3
LCFs. Worker exposures under other facil-
ity disposition alternatives would be much
lower.

DOE/EIS-0287D
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Not all of the waste processing alterna-
tives meet key requirements of the
Idaho Settlement Agreement/Consent
Order.

DOE is committed to meeting regulatory
requirements, as well as agreements with the
State of Idaho. However, the agreement pro-
vides for a process whereby DOE may pro-
pose changes to specific requirements,
provided they are based on an adequate envi-
ronmental analysisunder NEPA. In order to
evaluate a reasonable range of waste pro-
cessing alternatives, some of the alternatives
analyzed in this EIS may not meet specific
requirements of the ldaho Settlement
Agreement/Consent Order.

Key elements in the Idaho Settlement
Agreement/ Consent Order are commit-
ments to have all the liquid mixed
transuranic waste/SBW out of the under-
ground storage tanks and cease using them
by 2012, and have al HLW treated and
ready for shipment out of Idaho by a target
date of 2035. Based on the analysisin this
ElIS, DOE expects that all alternatives,
except for No Action and Continued Current
Operations, would meet the 2035 target date.
However, the analysis also indicates that,
except for the Minimum INEEL Processing
Alternative, it would be difficult to stop
using the Tank Farm by 2012. The Planning
Basis Option does include the possibility of
meeting the 2012 date if construction, test-
ing, and operations can be performed under
an accelerated schedule. All milestones for
waste treatment under the Planning Basis
Option would depend on timely funding and
permitting.

DOE/EIS-0287D

Another key element in the Idaho Settlement
Agreement/Consent Order is the use of the
calciner as the pretreatment process for lig-
uid transuranic waste/SBW in the tanks.
Since there are severa treatment technolo-
gies evaluated in this EIS that do not require
apretreatment calcine step, a decision to use
a different process would require a modifi-
cation of the agreement, as well as the Site
Treatment Plan and related DOE decisions.

Finally, the State of 1daho has stated its posi-
tion in the foreword to this EIS that one of
the reasons Idaho agreed to the Settlement
Agreement was DOE's commitment to con-
vert al liquid waste in the INTEC Tank
Farm to a solid form by 2012, and to treat
thiswaste so that it isready to be shipped out
of Idaho by a target date of 2035. Wastes
covered by the HLW requirements of the
Idaho Settlement Agreement/ Consent Order
include the current tank inventory of mixed
transuranic waste/SBW liquids and any
solids derived from liquids that have been
stored in the tanks. Consequently, the State
of Idaho considers that any alternative that
leavesliquidsin the INTEC Tank Farm (No-
Action Alternative) or calcined waste in the
bin sets (No Action and Continued Current
Operations Alternatives) for an indefinite
period of time isinconsistent with the agree-
ment. Similarly, it isthe State's position that
aternatives that propose to dispose of low-
level waste fractions separated from mixed
HLW calcine or mixed transuranic
waste/SBW at INTEC will not meet a
requirement of the Settlement Agreement to
have such waste treated and ready to be
shipped out of Idaho.



4.0 Areas of Uncertainty

There are anumber of issues outside the scope of
this EIS whose resolution may not be complete
when the final EIS is published. These issues,
nevertheless, bear on the alternatives considered
in this EIS, and their lack of resolution intro-
duces some degree of uncertainty, as explained
below. DOE will appropriately factor these
uncertainties into decisions made pursuant to
this EIS.

41 Waste Accepta nce
Criteria

Disposal facilities restrict the materials that can
be received for disposal by establishing waste
acceptance criteria.  These criteria define such
things as packaging requirements, waste form
requirements, acceptable radiation levels, and
[imits on radionuclide content.

DOE has not yet identified final waste accep-
tance criteria for some wastes, including HLW,
although EPA has identified immabilization in
borosilicate glass as an acceptable waste form
for HLW disposal. The lack of final criteria
introduces some uncertainty that could affect
process design and system operation of the treat-
ment options for INEEL HLW.

4.2 Waste Type Definitions

WASTE INCIDENTAL TO
REPROCESSING

Some waste streams associated with HLW gen-
eration, treatment, and storage may be more
appropriately managed as a transuranic or low-
level waste. Recently adopted DOE Order
435.1, Radioactive Waste Management, has
established procedures for determining if a high-
level waste stream can be considered a "waste
incidental to reprocessing” and, therefore, can be
properly treated and disposed of safely as either
atransuranic or low-level waste.

ldaho HLW & FD EIS

Many of the waste processing aternativesin this
EIS would involve application of the waste-inci-
dental-to-reprocessing process.  Specifically,
some treatment activities would result in waste
fractions that may be managed as transuranic
waste or low-level waste, as appropriate.
Because the determination process is newly
established, there may be some unforeseen diffi-
culties as DOE works through its formal appli-
cation.

CLASSIFICATION OF
TRANSURANIC WASTE FRACTION

Some of the waste processing alternatives and
treatment options (e.g., Transuranic Separations
Option) would produce transuranic waste for
potential disposal in the Waste Isolation Pilot
Plant near Carlsbad, New Mexico. The
transuranic waste that would be produced by
processing INTEC HLW may contain hazardous
constituents currently not identified in the Waste
Isolation Pilot Plant list of permitted wastes.
The additional waste codes would need to be
included in the Waste | solation Pilot Plant permit
before the transuranic waste fraction would be
acceptable for disposal.

DETERMINATION OF EQUIVALENT
TREATMENT AND DELISTING

Vitrification is the treatment process currently
identified for mixed HLW that exhibits the
RCRA characteristics of corrosivity or toxicity.
This process sedls the waste in a glass matrix.
The mixed HLW at INTEC exhibits these char-
acteristics. However, some of the waste pro-
cessing alternatives and treatment options
evaluated in this EIS, such as hot isostatic
pressed waste, are not vitrification operations.
Before these treated waste forms could be
accepted at a HLW repository, DOE would have
to obtain a determination of equivalent treatment
from the EPA. Such a determination can be
granted when it is demonstrated that the pro-
posed treatment will create a waste form that
protects human health and the environment,
meets applicable treatment standards, and is in

DOE/EIS-0287D
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compliance with Federal, State, and local
requirements. Alternatively, DOE could submit
a variance request to EPA, asking to be
exempted from the RCRA vitrification standard.

In addition to RCRA characteristic wastes,
INTEC's mixed HLW and mixed transuranic
waste/SBW contain hazardous constituents that
are listed wastes under RCRA. Without delist-
ing, the treated waste forms produced under the
various dternatives in this EIS would continue
to be regulated as mixed wastes under RCRA.

There are uncertainties associated with obtaining
addlisting. These include difficulties associated
with sampling and analyzing the waste due to its
radioactive properties, quality of data for analy-
ses of wastes with very low concentrations of
listed hazardous constituents, and availability of
data from treatability studies when some treat-
ment technologies lack technical maturity.
Sufficient data on the listed waste and the per-
formance of the final waste form will be required
to successfully demonstrate that the waste would
not harm human heath or the environment.
Finally, difficulties associated with delisting may
increase if states having sites proposed as loca-
tions for management of delisted waste are
reluctant to alow delisting due to the resulting
loss of regulatory control over the waste.

Not knowing whether a delisting petition will be
approved for treated mixed HLW introduces
another uncertainty. There is no proposa to
accept mixed HLW at the Yucca Mountain site,
which DOE is in the process of evaluating as a
repository for HLW. It is unclear whether a geo-
logic repository will ever be available to accept
mixed HLW.

4.3 Technical Maturity of
Alternative Treatment
Processes

Production scale experience in the operation of
mixed HLW treatment processes is extremely
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limited. Because of differencesin waste charac-
teristics among DOE sites, knowledge gained at
one site does not always apply to others. Some
proposed mixed HLW treatment processes are
only in a preliminary stage of technology devel-
opment; the viability of others has not been
demonstrated beyond the bench scale or pilot
stage. Implementation of any of the mixed HLW
treatment technologies will require additional
research and development work.

4.4 Costs

Although NEPA does not require agencies to
address costs in an EIS, Federal agencies should
identify the considerations, including factors not
related to environmental quality, that are likely
to be relevant and important to a decision.

To support the decision process for management
of INEEL’s HLW, DOE is analyzing costs asso-
ciated with al treatment and disposal aterna-
tives using several techniques, such as
probabilistic cost estimating and establishment
of cost ranges for each alternative. Although
cost estimates are very useful to the decision-
maker, current cost estimates, as analyzed, incor-
porate some uncertainties for the following
reasons:

* The technical maturity of the proposed
processes is assumed to be low. More
precise construction and operations cost
estimates will be developed as the tech-
nologies mature.

* Final waste form requirements are not
al known for all wastes and could affect
some treatment processes and related
costs.

 The timeline for waste management
extends beyond a target date of 2035,
making cost estimates more difficult.



5.0 Areas of Controversy

There are areas relevant to alternatives consid-
ered in this EIS, where viewpoints may differ
among members of the public, technical experts,
the State of Idaho, or DOE. These controversies,
described below, may not be resolved in the
course of preparing this EIS and issuing a ROD.

5.1 Low-level Waste
Disposal Locations

Future disposal locations for DOE's low-level
waste have not yet been selected. DOE will
specify disposal sites for low-level waste in a
ROD that is being developed under the Final
Waste Management Programmatic
Environmental Impact Statement (DOE/EIS-
0200). Because the low-level waste fractions
resulting from separation of mixed HLW were
not in the scope of the Final Waste Management
Programmatic Environmental Impact Satement,
however, DOE has analyzed both onsite and off-
site disposal for comparison purposes in this
Draft EIS.

Onsite disposal of low-level waste at the INEEL
isan area of controversy, as evidenced by public
input received on the proposed low-level waste
landfill associated with CERCLA cleanup
actionsat INTEC. If the programmatic ROD for
low-level waste specifies the INEEL as a dis-
posal site, further site-specific NEPA analysis
will be needed, and opportunities for public
involvement will be provided.

5.2 Repository Capacity -
Metric Tons of Heavy
Metal

Space in the proposed spent nuclear fuel/HLW
repository is allocated by MTHM, and DOE has
dlocated 4,667 MTHM for its HLW. Under
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DOE's current method of calculating the amount
of MTHM in acanister of HLW, however, half of
the DOE HLW inventory would not be accepted
for disposal in the proposed repository and
would have to remain in storage. DOE has not
identified the order in which sites that currently
manage DOE-owned HLW would send canisters
to the repository.

There are other methods for calculating MTHM
equivalency that would result in a calculated
quantity of MTHM that would be within the cur-
rent alocation. The State of Idaho has urged
DOE not to use the current method for calculat-
ing MTHM because, in the State's view, the cur-
rent method overestimates the MTHM in DOE
HLW. Instead, the State advocates that DOE use
one of two other approaches to calculating
MTHM, either one of which, in the State's view,
better reflects the relative risk and actual con-
centrations of radionuclides in DOE HLW.
Under either of the two approaches advocated by
the State, DOE would be within the current allo-
cation of DOE HLW for the proposed repository.

DOE discusses the various methods for calcul at-
ing MTHM equivalency in the Draft
Environmental Impact Statement for a Geologic
Repository for the Disposal of Spent Nuclear
Fuel and High-level Radioactive Waste at Yucca
Mountain, Nye County, Nevada (DOE/EIS-
0250D).

5.3 Differences in
Flood Studies

DOE and RCRA facility siting requirements
usually restrict construction of waste manage-
ment facilities within a floodplain. Two studies
were completed to evaluate potential flood haz-
ards a INTEC: one by the U.S. Geological
Survey and the other by the U.S. Bureau of
Reclamation. These analyses show differing
results, which DOE is continuing to evauate.
This EIS presents these differing results for pub-
lic review and comment.
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6.0 Alternatives

©.1 ldentifying Alternatives

DOE undertook a documented process to iden-
tify areasonable range of alternatives that would
satisfy the purpose and need to manage wastes at
INTEC. This section summarizes the alterna-
tives selected for detailed analysisin this EIS.

This EIS analyzes the impacts of implementing
each of the alternatives during the time frame
from 2000 through 2035. Each alternative has a
specific time line for associated activities.

The Idaho Settlement Agreement/Consent Order
requires DOE to have its mixed HLW ready for
shipment to a storage facility or repository out-
side of Idaho by a target date of 2035. From
2035 through 2095, DOE would no longer be
processing waste, but would be shipping and
maintaining mixed HLW road-ready for subse-
guent shipment and would be decommissioning
HLW facilities.

DOE isrequired to maintain controls on radioac-
tive waste or materials under its jurisdiction until
such controls are no longer needed.
Nevertheless, for the purposes of analysisin this

Institutional controls...

are measures DOE takes to limit or pro-
hibit activities that may interfere with
operations or result in exposure to haz-
ardous substances at a site. They can
take the form of physical measures (such
as fences or barriers) or legal and admin-
istrative mechanisms (such as land use
restrictions or building permits.
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Modular Approach

This EIS shows the proposed projects and
facilities associated with the waste pro-
cessing alternatives and treatment
options. Projects and facilities are identi-
fied individually and can be combined in a
building-block fashion to develop other
waste processing alternatives. For exam-
ple, the ion exchange and grouting pro-
cess used to treat mixed transuranic
waste/SBW under the Minimum INEEL
Processing Alternative could support
other proposed alternatives, where mixed
transuranic waste/SBW is treated by the
same methods.

EIS, it is assumed that institutional controls to
protect human health and the environment would
not be in effect after the year 2095. This
assumption is consistent with assumptions in the
INEEL Comprehensive Facility and Land Use
Plan and the planning basis for Waste Area
Group 3 a INTEC, under CERCLA. This
assumed loss of institutional control means that,
at some future time, DOE would no longer con-
trol the site and, therefore, would no longer
ensure that radioactive doses to the public are
within established limits or that actions are taken
to reduce dose levels to as low as reasonably
achievable.

Further, although accident impacts discussed in
Section 3 and 7 of this Summary do not include
mitigation, the Federal government isrequired to
respond to any radiologica emergency at the
INEEL. DOE and other Federal agencies would
be available to provide resources to assist in the
evaluation of any accident, mitigate potential
long-term exposure pathways to humans, and
direct subseguent clean-up activities to decon-
taminate affected areas and reduce radiation lev-
els.



©.2 Waste Processing
Alternatives

This EIS analyzed the following five waste pro-
cessing aternatives:

1. NoAction
2. Continued Current Operations

3. Separations (with three
treatment options)

4. Non-Separations (with three
trestment options)

5. Minimum INEEL Processing.

This section describes the alternatives analyzed
in this EIS. Diagrams follow the description of
each waste processing alternative or treatment
option to help clarify the basic processes. DOE
developed these aternatives using a modular
approach, in which each alternative is comprised
of specific projects that are analyzed in thisEIS.
This approach permits projects within an ater-
native to be recombined with projects of other
alternatives. The resulting creation of hybrid
alternatives can increase DOE's flexibility for
decision-making.

Table S-1 provides an overview of the modular
waste management elements that make up EIS
aternatives and options, plus other elements that
could be considered in constructing hybrid alter-
natives and options with respect to mixed HLW
treatment technologies, mixed transuranic
waste/SBW pretreatment requirements, and
post-treatment storage and disposal options.

This EIS tiers from a previous NEPA document,
the SNF and INEL EIS, which analyzed and pro-
vided the impacts to the environment from con-
tinued operation of the calciner on an
unpermitted basis.
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NO ACTION ALTERNATIVE

NEPA regulations require analysis of a No
Action Alternative (Figure S-4) as a baseline for
comparison to other alternatives. Under this
alternative:

« DOE would place the New Waste
Calcining Facility calciner in standby in
June 2000. It would not undergo
upgrades and no liquid mixed
transuranic waste/SBW would be cal-
cined after that date. The New Waste
Calcining Facility calciner and bin sets
would remain in standby mode indefi-
nitely.

» The High-Level Liquid Waste
Evaporator would continue to operate to
reduce the liquid mixed transuranic
waste/SBW volume and enable DOE to
cease use of the five pillar and panel
tanks by 2003. Newly generated liquid
waste would accumulate in the Tank
Farm until 2017, at which time DOE
assumes that all remaining tanks would
be full.

* Maintenance necessary to protect work-
ers and the environment would continue,
but there would be no major upgrades.

e The mixed HLW calcine from Bin Set 1
would be transferred to Bin Set 6 or 7 as
discussed in the SNF and INEL EIS, but
Bin Set 1 would not be closed.

Implementation of this aternative would not
enable DOE to cease use of the Tank Farm by
2012 nor make its mixed HLW ready for ship-
ment to a storage facility or repository outside of
Idaho by atarget date of 2035.

DOE/EIS-0287D
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Waste Management Elements

Pre-treatment
Storage Post-treatment
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Cs = cesium, Sr = strontium, HLW = high level waste, TRU = transuranic waste, LLW = low level waste; REP = HLW Repository, WIPP = Waste Isolation Pilot Plant

1. DOE must cease use of five pillar and panel vault tanks by 2003 (these are single-shell tanks with an external secondary contaminant structure that is not expected to
meet seismic design criteria). Except for the No Action Alternative, DOE would cease use of the monolithic vault tanks by 2012 to 2016 (these are single-shell tanks
with a external secondary contaminant structure that is more likely to meet seismic design criteria than the pillar and panel tanks).

SO Mud

Calcination is considered to be pretreatment under RCRA.
These waste management elements are currently not included in the alternatives or treatment options but could be considered for development of hybrid alternatives.
Liquid mixed transuranic waste/SBW in underground tanks at INTEC is to be treated and sent to WIPF. In the Minimum INEEL Processing Alternative, cesium will be

separated and sent to Hanford to be treated with INTEC HLW.
Vitrification of calcine will be performed at Hanford, as part of Phase Il design decisions.
Hanford's Phase Il design decisions will determine if these separation technologies will be used and, therefore, what waste fractions will be generated.

TABLE 5-1. Modular waste management elements included in EIS alternatives and options .
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* Calcine would be transferred from
bin set #1 to bin set #6 or #7.

%
‘98,,7,‘7 transuranic W2,
Storage in Tank

Mixed transuranic waste/
NGLW

LEGEND

SBW Mixed transuranic waste/
sodium-bearing waste FIGURE 5-4.

NGLW Mixed transuranic waste/ . .
newly generated liquid waste No Action Alternative.
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CONTINUED CURRENT OPERATIONS
ALTERNATIVE

This aternative (Figure S-5) involves calcining
the liquid mixed transuranic waste/SBW and
adding it to the bin sets, where it would be stored
with calcined mixed HLW. Under this alterna-
tive:

* The New Waste Calcining Facility cal-
ciner would operate until June 2000,
when it would be placed on standby
pending receipt of a RCRA permit from
the State and upgrades to air emission
controls required by EPA.

*  Upgrades would be completed by 2010.
The upgraded facility would operate
from 2011 through 2014 to calcine the
remaining mixed transuranic
waste/SBW, which would be stored in
the bin sets. After 2014, the calciner
would operate as needed until the end of
2016.

* Beginning in 2015, Tank Farm heels
(material left in the tanks after initia
processing) and mixed transuranic waste
(newly generated liquid waste) would be
processed through an ion exchange col-
umn. Low-level waste would be
grouted for disposal at the INEEL, and
transuranic wastes would be disposed of
at the Waste Isolation Pilot Plant.

e« The mixed HLW calcine in Bin Set 1
would be transferred to Bin Set 6 or 7 as
discussed in the SNF and INEL EIS, and
Bin Set 1 would be closed in accordance
with RCRA regulations. The calcine
would be stored in the bin sets indefi-
nitely.

Implementing this alternative would enable
DOE to cease use of the Tank Farm by 2014, but
it would not enable DOE to make its mixed
HLW ready for shipment to a storage facility or
repository outside of Idaho by a target date of
2035.

DOE/EIS-0287D
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SEPARATIONS ALTERNATIVE

The Separations Alternative comprises three
options, each of which uses a chemical separa-
tions process, such as solvent extraction, to
divide the waste into two final waste fractions-
one suitable for disposal in a repository and the
other suitable for near-surface disposal at the
INEEL or another permitted facility. Separating
the radionuclides in the waste into two fractions
would decrease the amount of waste that would
have to be shipped to arepository, saving needed
repository space and reducing disposal costs.

Because HLW would be separated into fractions,
DOE would need to determine, before undertak-
ing the separation process, whether any of the
fractions are waste incidental to reprocessing
that would be more appropriately managed as
transuranic or low-level waste rather than HLW.
The waste streams that meet the requirements of
the waste incidental to reprocessing processes,
either by citation or by evaluation, are excluded
from the scope of HLW.

The Separations Alternative would include a
small incinerator to destroy organic solvents
used in the chemical separations process. These
solvents would be radioactively contaminated.
The project data sheet for the incinerator (Project
P118 in Appendix C.6 of this EIS) indicates that
the facility would operate approximately 30 days
per year. DOE continues to investigate alterna-
tive means to treat the organic solvents. The
three waste treatment options under the
Separations Alternative are described below.

Full Separations Option

Thisoption (Figure S-6) would separate the most
highly radioactive and long-lived radioisotopes
from both calcined mixed HLW and the liquid
mixed transuranic waste/SBW, and vitrify these
wastes for disposal in a HLW repository. Under
this option:

e DOE would retrieve and dissolve the
mixed HLW calcine from the bin sets
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and treat the dissolved calcine and
mixed transuranic waste/SBW (includ-
ing tank heels) in a new chemica sepa-
ration facility to remove cesium,
strontium, and transuranics from the
process stream. These constituents,
termed the "high-level waste fraction,”
account for most of the radioactivity and
long-lived radioactive characteristics of
HLW and mixed transuranic
waste/SBW.

* The mixed high-level waste fraction
would be vitrified in a new facility and
stored onsite until shipped to a storage
facility or repository.

*  The process stream remaining after sep-
arating out the mixed high-level waste
fraction would be managed as mixed
low-level waste. After some pretreat-
ment, the "mixed low-level waste frac-
tion" would be solidified into a grout in
anew grouting facility. The concentra-
tions of radioactivity in the grout would
result inits classification as Class A type
low-level waste, which is suitable for
disposal in a near-surface landfill.

» DOE would dispose of the Class A type
low-level grout in the empty vessels of
the closed Tank Farm and bin sets, in a
new INEEL low-level waste disposa
facility, or at an offsite low-level waste
disposal facility.

Implementing this option would enable DOE to
cease use of the Tank Farm by 2016 and make its
mixed HLW ready for shipment to a storage
facility or repository outside of Idaho by atarget
date of 2035.

Planning Basis Option

This option (Figure S-7) reflects previously
announced DOE decisions and agreements
regarding the management of mixed HLW and
mixed transuranic waste/SBW with the State of
Idaho. It is similar to the Full Separations
Option except that, prior to separation, the mixed
transuranic waste/SBW would be calcined and
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stored in the bin sets along with the mixed HLW.
Under this option:

» The New Waste Calcining Facility cal-
ciner would operate until June 2000,
when it would be placed on standby
pending receipt of a RCRA permit from
the State and upgrades to air emission
controls required by EPA.

»  Upgrades would be completed by 2010
and, under an accelerated schedule,
DOE could complete calcining by 2012
and meet the Idaho Settlement
Agreement/ Consent Order. An acceler-
ated schedule would require early DOE
funding for design activities so that cal-
cine operations could resumein 2010. It
would aso require modifications to cal-
ciner test procedures and would require
permits to operate.

» DOE would cacine the liquid mixed
transuranic waste/SBW stored in the
Tank Farm and add it to the mixed HLW
calcine presently stored in the bin sets.

» Calcine would be retrieved, dissolved,
and separated into high-level and low-
level waste fractions using the process
described in the Full Separations
Option.

*  The mixed HLW fraction would contain
mostly cesium, transuranics, and stron-
tium, which, along with spent resins
from the cesium ion exchange columns,
account for most of the radioactivity and
long-lived radionuclides found in the
calcine. This fraction would be vitrified
to form HLW glass. The vitrified high-
level waste fraction would be placed in a
storage facility at the INEEL until
shipped to a storage facility or reposi-
tory outside of Idaho.

 The mixed low-level waste fraction
would be denitrated and grouted to form
awaste stream that meets the NRC defi-
nition of a Class A low-level waste.
Under this treatment option, DOE would
dispose of the Class A grout only in an
offsite low-level waste disposal facility.

DOE/EIS-0287D
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e Tank heels would be flushed out of the
mixed transuranic waste/SBW tanks,
and the liquid effluent would be dried,
packaged, and sent to the Waste
Isolation Pilot Plant for disposal.

Implementing this option would enable DOE to
cease use of the Tank Farm by 2012 or 2014 (as
discussed above) and enable DOE to make its
mixed HLW ready for shipment to a storage
facility or repository outside of Idaho by atarget
date of 2035.

Transuranic Separations

Option

There would be no HLW after treatment under
this option (Figure S-8). Rather, the resulting
waste would more properly be managed as
transuranic waste. Under this option:

 DOE would retrieve and dissolve the
calcine and would treat the dissolved
mixed HLW calcine and liquid mixed
transuranic waste/SBW (including tank
heels) in a new chemica separations
facility. The process would remove
transuranics from the process stream,
resulting in transuranic and low-level
waste fractions.

»  The transuranic fraction would be solid-
ified, packaged, and shipped to the
Waste Isolation Pilot Plant for disposal.

e The mixed low-level waste fraction
would be pretreated and solidified in a
new grouting facility along with newly
generated liquid waste. Because the
low-level waste fraction would contain
both cesium and strontium, the concen-
trations of radioactivity in the grout
would be higher than that in the Full
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Separations Option and would result in
its classification as a Class C type low-
level waste.

» DOE would dispose of the Class C type
grout in the empty vessels of the closed
Tank Farm and bin sets, in anew INEEL
low-level waste disposal facility, or at an
offsite Class C disposal facility.

Implementing this option would enable DOE to
cease use of the Tank Farm by 2016 and make
the transuranic waste fraction ready for shipment
to the Waste I solation Pilot Plant in New Mexico
by atarget date of 2035.

NON-SEPARATIONS
ALTERNATIVE

The Non-Separations Alternative would process
the mixed HLW and mixed transuranic
waste/SBW into an immobilized form by atar-
get date of 2035 for subsequent shipment to a
repository. DOE has devel oped three treatment
options for this alternative:

* Hot Isostatic Pressed Waste Option
* Direct Cement Waste Option
» Early Vitrification Option.

In the Hot Isostatic Pressed Waste Option and
Direct Cement Waste Option, all the mixed
transuranic waste/SBW would be removed from
the Tank Farm and calcined in the New Waste
Calcining Facility calciner following high-tem-
perature and Maximum Achievable Control
Technology upgrades. In the Early Vitrification
Option, the mixed transuranic waste/SBW
would be retrieved from the Tank Farm and sent
directly to a vitrification facility, bypassing cal-
cination.

DOE/EIS-0287D
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Hot Isostatic Pressed
Waste Option

This option (Figure S-9) would calcine the liquid
mixed transuranic waste/SBW and add the cal-
cine to the mixed HLW calcine. All calcine
would then be converted to an impervious, non-
leaching, glass-ceramic waste form with a waste
volume reduction of about 50 percent relative to
calcined HLW. Under this option:

» The New Waste Calcining Facility cal-
ciner would operate until June 2000,
when it would be placed on standby
pending receipt of a RCRA permit from
the State and upgrades to air emission
controls required by EPA.

» Upgrades would be completed by 2010.
The upgraded facility would operate
from 2011 through 2014 to calcine the
remaining mixed transuranic
waste/SBW, which would be stored in
the bin sets. After 2014, the calciner
would operate as needed until the end of
2016.

» The calcine would be retrieved from the
bin sets, blended with silica and titanium
powder, and subjected to high tempera-
ture and pressure in special cans to form
a glass-ceramic product.

» The final product would be packaged in
canisters for storage and subsequent dis-
posal in a repository.

o Before 2015, newly generated liquid
waste would be concentrated, the efflu-
ents stored in new tanks, and then cal-
cined with the mixed transuranic
waste/SBW in the New Waste Calcining
Facility. Starting in 2015, newly gener-
ated liquid waste would be processed
through an ion-exchange column, evap-
orated, and grouted as low-level waste
for disposal at the INEEL or offsite.

e Tank heels would be flushed out of the
mixed transuranic waste/SBW tanks,
and the liquid effluent would be dried,
packaged, and sent to the Waste
Isolation Pilot Plant for disposal.
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Implementing this option would require a deter-
mination of equivalent treatment from EPA for
the final waste form (as discussed in Chapter 6
of this EIS). It would enable DOE to cease use
of the Tank Farm by 2014 and make its mixed
HLW ready for shipment to a storage facility or
repository outside of ldaho by a target date of
2035.

Direct Cement Waste Option

This option (Figure S-10) would involve calcin-
ing the liquid mixed transuranic waste/SBW and
adding the calcine to the mixed HLW calcine.
All calcine would be converted to a cement-like
solid. Under this option:

» The New Waste Calcining Facility cal-
ciner would operate until June 2000,
when it would be placed on standby
pending receipt of a RCRA permit from
the State and upgrades to air emission
controls required by EPA.

» Upgrades would be completed by 2010.
The upgraded facility would operate
from 2011 through 2014 to calcine the
remaining mixed transuranic
waste/SBW, which would be stored in
the bin sets. After 2014, the calciner
would operate as needed until the end of
2016.

e The calcine would be retrieved and
blended with clay, blast furnace slag,
caustic soda, and water and the resulting
grout would be poured into stainless-
steel canisters. The grout would be
cured at elevated temperature and pres-
sure.

o Before 2015, newly generated liquid
waste would be concentrated, the efflu-
ents stored in new tanks, and then cal-
cined with the mixed transuranic
waste/SBW in the New Waste Calcining
Facility. Starting in 2015, newly gener-
ated liquid waste would be processed
through an ion exchange column, evap-
orated and grouted for disposal as low-
level waste at the INEEL or an offsite
location.

DOE/EIS-0287D
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« Tank heels would be flushed out of the
mixed transuranic waste/SBW tanks,
and the liquid effluent would be dried,
packaged, and sent to the Waste
Isolation Pilot Plant for disposal.

Implementing this option would require a deter-
mination of equivalent treatment from EPA for
the final waste form (as discussed in Chapter 6
of this EIS). It would enable DOE to cease use
of the Tank Farm by 2014 and make its mixed
HLW ready for shipment to a storage facility or
repository outside of ldaho by a target date of
2035.

Early Vitrification Option

This option (Figure S-11) would involve vitrify-
ing both the mixed HLW calcine and the liquid
mixed transuranic waste/SBW into a nonleach-
ing, glass-like solid. Under this option:

« DOE would construct a vitrification
facility that would process the mixed
transuranic waste/SBW from the Tank
Farm and the mixed HLW calcine stored
in the bin sets into borosilicate glass
suitable for disposal in a repository.

» The liquid mixed transuranic
waste/SBW (including tank heels) and
mixed HLW calcine would be treated in
separate vitrification campaigns.

* Liquid mixed transuranic waste/SBW
would be blended with one type of glass
frit to form a slurry that would be fed to
the melter. Glass produced from the lig-
uid mixed transuranic waste/SBW
would be disposed of at the Waste
Isolation Pilot Plant as remote-handled
transuranic waste.

e Mixed HLW calcine would be blended
with another type of glass frit and fed to
the melter in a dry state. Glass produced
from the mixed HLW calcine would be
poured into stainless steel canisters and
safely stored until shipped to a HLW
storage facility or repository.

* Newly generated liquid waste would be
sent directly to the melter, bypassing

DOE/EIS-0287D
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calcination. Glass produced from newly
generated liquid waste would be dis-
posed of at the Waste Isolation Pilot
Plant.

Implementing this option would enable DOE to
cease use of the Tank Farm by 2016 and make its
mixed HLW ready for shipment to a storage
facility or repository outside of ldaho by a target
date of 2035.

MINIMUM INEEL
PROCESSING ALTERNATIVE

The Minimum INEEL Processing Alternative
(Figure S-12) represents the minimum amount of
processing at the INEEL that would still satisfy
the purpose and need described previously. This
alternative could substantially reduce the amount
of construction, handling, and processing of
HLW at the INEEL. This alternative presents a
representative analysis of offsite transport of
mixed HLW calcine followed by a return of
treated HLW and low-level waste to the INEEL
for storage pending disposal. Under this alterna-
tive:

 DOE would retrieve and transport the
mixed HLW calcine to a packaging
facility, where it would be placed into
shipping containers.

e The containers would then be shipped to
DOE's Hanford Site in Richland,
Washington, where the mixed HLW cal-
cine would be dissolved and separated
into high-activity and low-activity frac-
tions.

» Each fraction would be vitrified. For
purposes of analysis, DOE assumes the
treated HLW and low-level waste are
returned to the INEEL. (Alternatively,
the treated wastes could be shipped
directly to appropriate offsite facilities
rather than returning to the INEEL.)

e The treated HLW would be stored until
it is shipped to a storage facility or
repository.

e The treated low-level waste would be
disposed of in an INEEL facility or
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shipped to an offsite low-level waste
disposal facility.

e The mixed transuranic waste/SBW and
newly generated liquid waste, including
tank heels, would be retrieved, filtered,
and transported to a treatment facility on
the INEEL, where it would be processed
through an ion exchange column to
remove cesum. The grout would be
packaged in 55-gallon drums and trans-
ported to the Waste Isolation Pilot Plant
for disposal as contact-handled
transuranic waste. This activity would
be completed by 2012, allowing DOE to
cease use of the Tank Farm by that date.
The ion exchange bed material (contain-
ing the cesium) would be transported to
Hanford aong with the mixed HLW cal-
cine for vitrification at alater date.

DOE has awarded a phased contract to privatize
certain portions of the Tank Waste Remediation
System at the Hanford Site. In the year 2000,
DOE will decide whether to proceed with the
construction and operations of Hanford Phase |
treastment facilities. Current plans are for the
Phase | facilities to operate from 2006 through
2018 and process about 10 percent of the total
mass (25 percent of the total radioactivity) of the
Hanford Site tank waste. The Phase | facilities
would not be designed to accommodate HLW
from offsite sources.

Assuming Hanford Phase | is successful, the
Phase | facilities could be expanded, or addi-
tional facilities could be built for aPhase |l treat-
ment option capable of processing the remainder
of the Hanford tank wastes and the INEEL
mixed HLW calcine. Since a decision on pro-
ceeding with conceptual design of the Phase Il
Hanford vitrification facilities is well in the
future, DOE cannot determine at this time
whether treating INEEL calcined mixed HLW in
Hanford facilities would be technically feasible
or cost effective. Evenif it were feasible to pro-
cess INEEL mixed HLW at the Hanford Site,
DOE would have to consider the potential regu-
latory implications and any impacts to DOE
commitments regarding completion of Hanford
tank waste processing. If DOE decidesto pursue
the Minimum INEEL Processing Alternative,
supplemental NEPA documentation will be pre-
pared in due course on aternatives associated
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with treatment of INEEL mixed HLW calcine at
the Hanford Site.

Implementing this alternative would enable
DOE to cease use of the Tank Farm by 2012 and
make its mixed HLW ready for shipment to a
storage facility or repository outside of 1daho by
atarget date of 2035.

6.5 Facility Disposition
Alternatives

The waste processing alternatives and treatment
options described in this EIS do not include dis-
position options for specific facilities except
when they are integral to implementing an
option (e.g., disposal of Class A type or Class C
type low-level waste grout in the Tank Farm and
bin sets). The facility disposition aternatives
address the final risk component of the Proposed
Action to disposition the INEEL facilities used
to treat and manage HLW when their missions
are completed. The facility disposition alterna-
tives are as follows:

1. NoAction

2. Clean Closure

3. Performance-Based Closure
4. Closure to Landfill Standards

5. Performance-Based Closure with Class
A Grout Disposal

6. Performance-Based Closure with Class
C Grout Disposal.

Implementing any of the waste processing alter-
natives would involve avariety of different facil-
ities; consequently, the facility disposition
aternatives are modular and can be integrated
into any waste processing alternative or option.
Chapter 5 of this EIS identifies the major new
facilities (if any) and existing facilities that
would be needed for each waste processing ater-
native, all of which would be closed under all
waste processing alternatives and treatment
options in accordance with regulatory require-
ments.

DOE/EIS-0287D
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The genera time frame for waste processing
actions is 2000 through 2035. From 2035
through 2095 (the assumed end of institutional
control for the INEEL), DOE would be imple-
menting facility disposition actions, maintaining
road-ready waste pending shipment to a reposi-
tory, and shipping waste. Where there may be
post-closure impacts (i.e., to health and safety or
ecological resources), the analysis of impacts is
extended for 10,000 years. This time frame is
consistent with the period of analysis for long-
term impacts in other DOE EISs. It also repre-
sents the longest time period for the performance
standards in potentially applicable regulations
and DOE Orders governing facility disposition
activities.

The EIS considers the requirements and con-
straints on each alternative in order to comply
with environmental regulations and agreements.
Applicable requirements include those under the
Atomic Energy Act, the Nuclear Waste Policy
Act, RCRA, CERCLA, a 1992 Notice of
Noncompliance Consent Order (plus modifica-
tions), and the ldaho Settlement Agreement/
Consent Order.

RCRA Closure of
Facilities

The facility disposition analysis considers clo-
sure of existing facilities and those facilities that
would be constructed for HLW storage, treat-
ment, and disposal. However, because of tech-
nological, economic, and health risks, it may not
be practical to remove al residua material from
the tanks, decontaminate all equipment, and
remove all surrounding soils to achieve clean
closure. RCRA regulations state that if all con-
taminated system components, structures, and
equipment cannot be adequately decontami-
nated, then tank systems must be closed in accor-
dance with the closure and post-closure
requirements that apply to landfills.

CERCLA Coordination

The CERCLA program divides the INEEL into
10 Waste Area Groups. INTEC, where the facil-
ity disposition action would occur under this
ElS, isin Waste Area Group 3. Except for the
contaminated soils surrounding the Tank Farm,

DOE/EIS-0287D
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DOE has completed a comprehensive evaluation
for the cleanup program at INTEC under the
requirements of CERCLA. Under the CERCLA
cleanup program, the Federa government and
the State of Idaho have made decisions in the
Operable Unit 3-13 ROD , which was approved
in October 1999, regarding disposition of con-
taminated soils and other environmental media.
While the CERCLA cleanup program is not the
subject of this EIS, decisions regarding disposi-
tion of HLW facilities have been and will con-
tinue to be coordinated with decisions under the
CERCLA program.

Facility Disposition
Identification

DOE used the following systematic process to
identify the existing facilities that would be ana-
lyzed in detail in this EIS:

1. Performed a complete inventory of all
INTEC facilities

2. ldentified which of these facilities are
considered HLW facilities or could be
affected by HLW programs

3. Determined which facility disposition
alternatives would be most appropriate
for analysis for each facility, based on
the potential characteristics of the resid-
ual waste

DOE included the Tank Farm and bin sets as part
of the analysis of all six facility disposition alter-
natives, because they would contain the majority
of the residual radioactivity and would con-
tribute the most to residual risk. Residual risk
would vary with the different facility disposition
alternatives.

For purposes of bounding the analysis, DOE
assumed that it would use asingle facility dispo-
sition alternative (i.e., Closure to Landfill
Standards) for closure of most other HLW facil-
ities. The residual radioactive or hazardous
material associated with these facilities would be
much less than that of the Tank Farm and bin
sets, and the overall residual risk at the INEEL
would not increase substantially due to the con-
tribution from these facilities. For new HLW
facilities, DOE analyzed the Clean Closure ater-



native. This assumption is based on the DOE
requirement that new HLW facilities must be
designed so they can be easily decontaminated.

NO ACTION ALTERNATIVE

Under the No Action Alternative, DOE would
not close its HLW facilities at INTEC.
Nevertheless, over the period of analysis from
2000 to 2035, many of the facilities could be
placed in an industrially safe condition (deacti-
vated). Surveillance and maintenance of HLW
facilities would be routinely performed to ensure
the safety and health of workers and the public
until 2095. For purposes of analysis, DOE
assumed that institutional controls to protect
human health and the environment would not be
in effect after 2095.

CLEAN CLOSURE
ALTERNATIVE

Under this alternative, all the hazardous wastes
and radiological contaminants, including con-
taminated eguipment, would be removed from
the facility or treated so the hazardous and radi-
ological contaminants would be indistinguish-
able from background concentrations. Clean
Closure may require total dismantlement and
removal of facilities. Use of the facilities (or the
facility sites) after Clean Closure would present
no risk to workers or the public from hazardous
or radioactive constituents.

PERFORMANCE-BASED
CLOSURE ALTERNATIVE

Under this alternative, closure methods would be
determined on a case-by-case basis, depending
on risk. For radiological and chemical hazards,
Performance-Based Closure would be in accor-
dance with risk-based criteria  Most above-
grade structures would be razed and most
below-grade structures would be decontami-
nated and left in place. Any remaining facilities
would be decontaminated such that residua
waste and contaminants would comply with
applicable requirements to protect workers and
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the public. Post-closure monitoring might be
required on a case-by-case basis.

CLOSURE TO LANDFILL
STANDARDS ALTERNATIVE

Under this alternative, facilities would be closed
in accordance with State of Idaho and Federal
requirements specified in regulations for closure
of landfills. Closure to Landfill Standards is
intended to protect the health and safety of the
workers and the public from release of contami-
nants from the facility. This could be accom-
plished by stabilizing waste residuals with grout,
installing an engineered cap over the facility,
establishing a groundwater monitoring system,
and providing post-closure monitoring and care
of the waste containment system, depending on
the type of contaminants.

PERFORMANCE-BASED
CLOSURE WITH CLASS A GROUT
DISPOSAL ALTERNATIVE

This is one of two alternatives that would
accommodeate the potential use of the Tank Farm
and bin sets for disposal of the low-level waste
fraction. The facility would be closed as
described for the Performance-Based Closure
Alternative.  Following completion of those
activities, the Tank Farm or bin sets would be
used to dispose of low-level waste Class A type
grout produced under the Full Separations
Option.

PERFORMANCE-BASED
CLOSURE WITH CLASS C GROUT
DISPOSAL ALTERNATIVE

This alternative would also accommodate the
potential use of the Tank Farm and bin sets for
disposal of the low-level waste fraction. The
facility would be closed as described above for
the Performance-Based Closure Alternative.
Following completion of those activities, the
Tank Farm or bin sets would be used to dispose
of low-level waste Class C type grout produced
under the Transuranic Separations Option.
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7.0 Results of Analysis

7.1 Overview

Implementing the aternatives considered in this
EIS could result in impacts to public health and
the environment from processing HLW and dis-
positioning associated facilities at INTEC. The
purpose of analyzing these potential impacts is
to give decision-makers and the public informa-
tion they can use to understand and compare the
environmental consequences of alternative
courses of action.

A comparison of impacts for the key areas of
interest discussed in this section is provided in
Table S-2 located at the back of this section. The
table presents analysis results for waste process-

Areas of
Environmental Analysis

* Land Use

* Socioeconomics

» Cultural

* Aesthetics and Scenic
* Geology and Soils

o Air

» Water

» Ecology

* Traffic and Transportation
* Health and Safety

» Environmental Justice
» Utilities and Energy

» Waste and Materials

e Accidents
|
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ing alternatives, facility disposition aternatives,
and cumulative impacts.

For this EIS, DOE assessed the environmental
impacts for 14 areas of interest for the five waste
processing and six facility disposition alterna-
tives. In nine of the 14 areas, the results indicate
little or no impacts as follows:

Land Use — Estimated land use would be consis-
tent with the INEEL Comprehensive Facility and
Land Use Plan. The maximum additional
amount of land that would be converted to indus-
trial use at the INEEL would be 22 acres. At
Hanford, up to 52 additional acres could be con-
verted to industrial use in the 200 East Area. At
both sites, this additional disturbance would be
less than 1 percent of the area currently used for
industrial purposes.

Socioeconomics — DOE anticipates that total
INEEL employment will continue to decline.
Future changes in employment as a result of
activities described in this EIS would be within
the normal range of INEEL workforce changes,
and would represent a continuation of current
site employment that might otherwise be lower.
Other activities at INTEC not related to alterna-
tives discussed in this EIS would take place
intermittently and would also be within normal
workforce fluctuations.

Cultural — The majority of reasonably foresee-
able INEEL actions, including waste processing
alternatives and remediation of contaminated
sites, would occur in previously disturbed aress.
Mitigation measures are in place to help prevent
impacts to cultural resources that may be discov-
ered during site development.

Aesthetics and Scenic — DOE would undertake
construction activities associated with any waste
processing aternative or treatment option in a
manner compatible with the general INEEL set-
ting and with the Bureau of Land Management
Visual Resource Management class designation
for the area. Operationa impacts for any of the
aternatives and options are estimated to be
small.

Geology and Soils — Geologic materials (soils
and gravel) required for any of the waste pro-
cessing or facility disposition alternatives would
be obtained from existing on-site sources. DOE
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estimates that impacts to geologic resources
would be small.

Water Usage — Total INEEL water consumption
from reasonably foreseeable activities, including
waste processing activities, could increase by
188.8 million gallons per year, of which 105.6
million gallons would be associated with imple-
menting the EIS waste processing alternative
having the greatest impact. This usage repre-
sents an increase of 12 percent of water with-
drawn by the INEEL from the Snake River Plain
Aquifer relative to current usage. Total INEEL
water use would remain at less than 1 percent of
the estimated volume of water passing under the
site.

Ecology — DOE estimates that impacts to ecol og-
ical resources for the waste processing and facil-
ity disposition alternatives would be small and
there would be no impact to threatened or endan-
gered species or critical habitats. Most activities
would take place in heavily developed industrial
areas that have margina value as wildlife habi-
tat.

Noise generated by INEEL operations is gener-
ally not detectable offsite because all major
facilities arelocated at least 3 milesfrom the site
boundary. Overall noise levels resulting from
transportation onsite during construction and
operations for all waste processing aternatives
and treatment options are expected to be lower
than the baseline noise level analyzed for the
SNF and INEL EIS.

Environmental Justice — Executive Order
12898, Federal Actions to Address
Environmental Justice in Minority Populations
and Low-Income Populations, directs Federal
agencies to work to achieve "environmental jus-
tice" by identifying and addressing the potential
for their activities to cause disproportionately
high and adverse impacts to minority or low-
income popul ations.

For this EIS, DOE reviewed proposed projects,
facilities, and transportation associated with the
aternatives.  This review included potential
impacts that might occur for each of the envi-
ronmental disciplines, under normal operating
conditions and under potential accident condi-
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Populations

Minority: individuals who are
American Indian or Alaskan Native;
Asian or Facific Islander; Black, not of
Hispanic origin; or Hispanic. For this
EIS, a minority population is one in
which the minority population exceeds
50 percent, or the minority population
percentage of the affected area is
meaningfully greater than the minority
population percentage in the general
population.

Low income: individuals with an
income below the poverty level defined
by the U.S. Bureau of the Census. A
low-income population is one in which
25 percent or more of the persons in
the population live in poverty.

tions, to minority or low-income communities
within 50 miles of INTEC.

In addition, exposure pathways were evaluated
with respect to subsistence consumption of fish,
game, and native plants.

The analysis found that the impacts from pro-
posed waste processing alternatives and treat-
ment options, under all alternatives, would not
result in high and adverse impacts on the popu-
lation asawhole. Further, DOE did not identify
means for minority or low-income populations
to be disproportionately affected. Accordingly,
no disproportionately high and adverse impacts
would be expected for minority or low-income
populations.

Utilities and Energy — DOE estimates that the
annual use of fossil fuel and electricity would be
highest under the Separations Alternative
options.  Annual usage of electricity in
megawatts per year could increase by 60 percent
relative to the 1996 INEEL baseline. This
increase and the baseline together are less than
one-third of the INEEL electric system capacity.
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7.2 Impacts of the Waste
Processing Alternatives

Most of the actions to implement the five waste
processing alternatives would occur before
2035, aswould many of their associated impacts.
After 2035, environmental impacts would result
mainly from stored waste, including treated
HLW and residual contaminants left in the facil-
ities, and from the transporting of treated wastes.
In five of the 14 areas analyzed, the results indi-
cate some impacts, athough they are generally
small.

These areas include air, traffic and transporta-
tion, health and safety, waste and materials, and
facility accidents.

AIR

Impacts to air resources could result from con-
struction activities and normal operations for the
waste processing alternatives and treatment
options.

Construction

The primary impact of construction activities
would involve the generation of fugitive dust,
which would include respirable particulate mat-
ter. While dust generation would be mitigated
by the application of water and soil additives,
relatively high levels of particulates could till
occur in localized areas. For construction-
related impacts for the proposed waste process-
ing alternatives and treatment options, annual
averages are estimated to fall between 1 and 5
percent of the applicable standard for respirable
particulate matter at the INEEL boundary near-
est to the construction site, and at public road
locations. Nitrogen dioxide levels are estimated
to be between 0.3 and 0.7 percent of the applica
ble standard at the INEEL boundary nearest to
the construction site and at public road locations,
respectively.

Construction activities at the Hanford Site would
produce nitrogen dioxide levels that are esti-
mated to be 8 percent of the Federa and State of
Washington ambient air standard. All other pol-
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lutants are estimated to be less than 1 percent of
applicable standards. Respirable particulate
matter is not expected to exceed 16 percent of
Federal or state standards.

Normal Operations

Waste processing and related activities would
result in emissions through filtered exhaust sys-
tems at INTEC. Figure S-13 compares total
radiological air impacts (in terms of LCF) to the
offsite maximally exposed individua for the
waste processing alternatives and treatment
options. The highest annual dose to the sur-
rounding population (persons residing within a
50-mile radius of INTEC) is estimated be 0.1
person-rem per year or less under all aterna-
tives.

The estimated total collective radiological
impact to the surrounding population is com-
pared in Figure S-14 for each waste processing
dternative. Offsite doses would be mainly
attributable to the intake of iodine-129 through
the food-chain pathway. DOE estimates that the
maximum impacted noninvolved INEEL worker
would receive about 0.0001 millirem per year
under the Planning Basis Option or Minimum
INEEL Processing Alternative. The highest
dose to an offsite individual at the Hanford Site
is estimated to be 0.00003 millirem per year.

Nonradiological air emissions would be highest
for the Full Separations, Planning Basi's, and Hot
Isostatic Pressed Waste Options. These emis-
sions would result from fossil fuel consumption
to meet the energy requirements (steam) of the
waste processing facilities. All levels would be
well below applicable standards. Prevention of
Significant Deterioration regul ations require that
agencies evaluate new projects to see if they
increase air pollution levels. These regulations
apply to radioactive and nonradioactive materi-
als. The Planning Basis Option poses the high-
est impact due to emissions of sulfur dioxide,
which would use up 53 percent of the release
increment alowed for this pollutant in a 24-hour
period under the regulations. Thisincludes base-
line sources and planned future projects.
Concentrations would be well within allowable
limits for all waste processing alternatives.
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FIGURE S5-13.

Estimated total probability of an LCF to the offsite maximally exposed individual due to
radiological air emissions by waste processing alternative or treatment option (during
normal operations, approximately for the years 2000 to 2035).
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FIGURE S-14.

Estimated total LCF to the population within 50 miles due to radiological air
emissions by waste processing alternative or treatment option (during normal
operations, approximately for the years 2000 to 2035).

5-45 DOE/EIS-0287D



Summary

Emissions of fine particul ate matter and nitrogen
dioxide can also affect visual resources.
Conservative screening-level analyses have been
applied to estimate potential impacts related to
visibility degradation at the Craters of the Moon
wilderness area, about 12 miles southwest of the
INEEL. The resultsindicate that there would be
no perceptible changesin contrast for all alterna-
tives, but potential changes related to color shift
could result. These would be well within the
acceptable visibility criteriafor aClass | area.

TRAFFIC AND TRANSPORTATION

Transportation is a factor in aternatives that
involve construction and operation of facilities
and the shipment of waste both on and off-site.
Transportation impacts could result from radia-
tion exposure during normal, incident-free trans-
portation or from accidents, as well as from
nonradiological vehicle-related accidents.

During incident-free transportation of radioac-
tive waste, the population living and traveling
along the transport route and the transportation
workers would be exposed to radiation from the
shipments. The total LCF for the shipments
would be the sum of the estimated number of
radiation-related L CF for transportation workers
and the general population. Figure S-15 presents
and compares the estimated LCF to transporta-
tion workers and the public for truck transporta-
tion of radioactive materials over the life of the
alternatives. Rail shipment impacts for trans-
portation of radioactive materials are about 10
times lower than truck transportation-related
impacts and are presented in this EIS.

Figure S-16 compares the estimated total fatali-
ties due to vehicle accidents assumed to occur
during shipment of radioactive wastes.

FIGURE 5-15.

Estimated cargo-related incident-free impacts from truck transportation
(approximately for the years 2000 to 2035).
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FIGURE S-16.

(a) Includes transportation of waste to and from Hanford facilities.

Estimated impacts to workers and the public from vehicle-related accidents during
transportation of radioactive waste (approximately for the years 2000 to 2035).

HEALTH AND SAFETY

Waste processing activities can result in health
and safety impacts to the public and workers.
This EIS evaluates the following types of health
impacts:

* Radiological health impacts

* Nonradiological health impacts from
carcinogenic and carcinogenic toxic air
pollutants

»  Occupational health and safety impacts
for workers, based on historical injury
and illness rates.

Construction Impacts

All aternatives would result in some amount of
radiation exposure to construction workers.
Most of the waste processing alternatives and
treatment options would result in similar levels
of total collective worker dose ranging from an

estimated 72 to 120 person-rem. The highest
collective dose of 120 person-rem would occur
under the Separations Alternative (all treatment
options) and the Minimum INEEL Processing
Alternative. DOE estimates that this would
result in 0.05 LCF for these alternatives.

Nonradiological emissions associated with con-
struction activities would result primarily from
fugitive dust caused by the disturbance of land
and from the combustion of fossil fuels in con-
struction equipment. DOE has evaluated the
potential impacts from these sources and has
concluded that construction-related impacts to
workers from criteria pollutant emissions are
expected to fall within applicable standards, as
discussed in the air quality section of this EIS.

The highest total number of lost workdays and
total recordable cases during construction is esti-
mated at 240 for the Planning Basis Option and
200 for the Full Separations Option because of
the large number of total worker hours associ-
ated with these options.
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Normal Operations

During normal operations, waste processing and
related activities at INTEC would result in
releases of radionuclides to the atmosphere, but
there would be no discharge of radioactive liquid
effluents under any of the waste processing alter-
natives or treatment options that would result in
offsite radiation doses. Therefore, DOE only
calculated potential health effects from airborne
releases of radioactivity. This EIS presents the
total radiological dose and potential LCF that
could result from operation of the waste process-
ing and related facilities. The highest cumula-
tive total offsite maximally exposed individual
dose is estimated to be 0.03 millirem, and
would occur under the Early Vitrification
Option. The highest estimated total dose of
0.0014 millirem for the noninvolved worker
would occur from the Minimum INEEL
Processing Alternative. The maximum esti-
mated dose of 1.7 person-rem for the total col-
lective population dose over the entire
operations period would result from the Early
Vitrification Option. The highest collective
worker dose integrated over the entire operations
campaign would occur from implementation of

the Direct Cement Waste Option. For this treat-
ment option, the total collective worker dose is
estimated to be 1,600 person-rem. Figure S-17
compares the total L CF to involved workers dur-
ing normal operations.

DOE aso evaluated the potential carcinogenic
and noncarcinogenic effects of nonradiological
emissions during waste processing operations.
For the individual noncarcinogens, the maxi-
mum concentrations for each of the pollutants
occur most frequently from the Planning Basis
Option. However, all hazard quotients are esti-
mated to be much less than 1.0, indicating no
expected adverse health effects.

The highest carcinogenic air pollutant impacts
are projected for those options that involve the
greatest amount of fossil fuel combustion, most
notably the Planning Basis Option. For this
option, nickel concentrations are estimated to be
as high as 14 percent of the State of Idaho stan-
dard at the INEEL boundary. All other carcino-
gens are expected to be at very low ambient
levels and would have correspondingly low
health impacts.
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Estimated radiological imgacts to involved workers (normal operations, approximately
for the years 2000 to 2035).
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WASTE AND MATERIALS

This EIS examines impacts associated with the
generation of both radioactive and nonradioac-
tive wastes resulting from construction and
waste processing operations. Waste streams may
include high-level, transuranic, low-level, mixed
low-level, hazardous, and industrial wastes.
Industrial wastes are neither radioactive nor haz-
ardous and are disposed of onsite. They are gen-
erally of less environmental concern than
radioactive and hazardous wastes.

Construction activities produce relatively little
radioactive and hazardous waste. The greatest
construction impacts for a waste processing
aternative would be for the Full Separations
Option, which is estimated to produce 1,100
cubic meters of mixed low-level waste, 790
cubic meters of hazardous waste, and 330 cubic
meters of low-level waste over the total con-
struction period.

Figure S-18 presents and compares the total
waste volumes (excluding industrial wastes) that
would result for the operations period, approxi-
mately from the year 2000 to 2035, for all waste
processing alternatives and treatment options
except the No Action and Continued Current

60000
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Operations aternatives. Neither of these alter-
natives would treat mixed HLW or mixed
transuranic waste/SBW (calcination of mixed
transuranic waste/SBW under the Continued
Current Operations Alternative is considered
"pretreatment” under RCRA regulations).

The No Action Alternative would |eave approx-
imately 4,200 cubic meters of mixed HLW cal-
cine in the bin sets and 1.4 million gallons of
mixed transuranic waste/SBW in the Tank Farm.
The Continued Current Operations Alternative
would calcine the mixed transuranic waste/SBW
and empty the Tank Farm tanks down to the
heels. This aternative would leave approxi-
mately 6,000 cubic meters of calcine in the bin
sets.

The maximum treated HLW volumes would be
produced by the Non-Separations Alternative
options. The Hot Isostatic Pressed, Direct
Cement Waste, and Early Vitrification options
would produce an estimated 3,400 cubic meters,
13,000 cubic meters, and 8,500 cubic meters of
treated HLW, respectively. By comparison, the
Separations Alternative (Full Separations and
Planning Basis Options) would produce an esti-
mated 470 cubic meters of HLW and the
Minimum INEEL Processing Alternative would
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FIGURE S5-18.

Summary of estimated total waste volumes produced by waste processing
alternatives and treatment option (during normal operations, approximately for the
years 2000 to 2035).

(a) Includes contact and remote handled transuranic waste
(b) This waste processing alternative does not treat mixed HLW calcine or mixed
transuranic waste/SBW but continues storage of these waste
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produce 730 cubic meters of HLW. The
Transuranic Separations Option would produce
no HLW and only 220 cubic meters of remote-
handled transuranic waste. The greatest volume
of contact-handled transuranic waste would be
produced by the Minimum INEEL Processing
Alternative and is estimated to be 7,500 cubic
meters. The greatest volume of remote-handled
transuranic waste would be an estimated 360
cubic meters produced by the Early Vitrification
Option.

HLW  separations activities under the
Separations and Minimum INEEL Processing
Alternatives would generate a low-level waste
fraction. The Full Separations and Planning
Basis Options would produce 27,000 cubic
meters and 30,000 cubic meters, respectively, of
low-level waste Class A type grout. The
Transuranic Separations Option would produce
22,700 cubic meters of low-level waste Class C
type grout. The Minimum INEEL Processing
Alternative would produce 14,400 cubic meters
of vitrified low-level waste.

Waste processing activities under the Direct
Cement Waste Option would produce the largest
quantity of mixed low-level waste, an estimated
8,600 cubic meters. The Full Separations Option
would produce the largest quantity of hazardous
waste, about 1,600 cubic meters. The largest
quantity of low-level waste, about 10,000 cubic
meters, would be generated under the Continued
Current Operations Alternative and the Planning
Basis, Hot Isostatic Pressed Waste, and Direct
Cement Waste Options.

FACILITY ACCIDENTS
(OFF-NORMAL OPERATIONS)

A potential exists for accidents at facilities asso-
ciated with the treatment, storage, and disposal
of radioactive and hazardous materials.
Accidents can be categorized into events that
occur (a) more frequent than once in a thousand
years (abnormal event), (b) less frequent than
once in a thousand years but more frequent than
once in a million years (design basis event), or
(c) less frequent than once in a million years
(beyond design basis events).
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Two events involving the long-term degradation
and eventual failure of the undergound tanks and
a calcine bin set were discussed in Section 3 of
this Summary for the No Action and Continued
Current Operations Alternatives. Under these
alternatives, liquid mixed transuranic
waste/SBW and/or mixed HLW calcine are
stored indefinitely and it can be assumed that
over time the radioactive and hazardous materi-
als would be released into the environment.
However, there are also bounding accident sce-
narios associated with these alternatives, includ-
ing the seismic rupture of an underground tank
or bin set and the failure of abin set due to flood-
ing, which are discussed below with other
selected waste processing aternative accidents.
Accident analyses were also performed for the
transport of HLW associated with waste process-
ing alternatives.

In discussing anticipated risks posed by potential
accidents, it should be noted that the longer an
operation continues the longer the window of
vulnerability and the larger the probability that
the accident will eventually occur. Therefore,

Frequency Ranges

Because even unlikely events can have
large and unacceptable impacts on
human health and the environment, a
bounding accident was analyzed in
each of these frequency ranges for
this EIS.

Abnormal: more frequent than
once in a thousand years.

Design basis: less frequent
than once in a thousand years

but more frequent than once in
a million years.

Beyond design basis: less fre-
quent than once in a million
years.




No Action and Continued Current Operations
Alternatives that do not result in road-ready
waste and involve the storage of this waste at
INTEC for an indefinite period of time, exhibit
the longest window of vulnerability and there-
fore the highest anticipated risk. In fact, the
probability of the bounding design-basis acci-
dent for the No Action and Continued Current
Operations Alternatives ranges from afactor of 6
to afactor of 175 more likely than the compara-
ble design basis accidents for other alternatives
that place waste in aroad-ready form over time.

Bounding accidents for the No Action and
Continued Current Operations Alternatives aso
tend to produce larger releases due to long-term
degradation impacts on facility safety features.
When the size and makeup of potential releases
are considered as well as the total probability of
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occurrence, the range of anticipated risks vary
between a factor of 50 and a factor of almost
10,000.

For all waste processing alternatives, accidents
have been analyzed according to the frequency
range of the event. Bounding accidents, in terms
of radiological dose to workers or the public or
in terms of release of hazardous materials, are
discussed below aong with other accidents that
were selected based on their potential impactsto
workers, the public, or the environment.
Additional information on postulated accidents
isprovided in Table S-2.

into the
Facility

e An aircraft crashes
Borosilicate Vitrification
(Beyond Design Basis Event).

For al waste processing alternatives and
treatment options, the bounding accident
involves the crash of an aircraft into the
Borosilicate Vitrification Facility that
would be built and operated as part of
the Full Separations and Planning Basis
Options. For this event, the analysis
predicted a dose of 600,000 person-rem
to the offsite population within 50 miles
of INTEC. This could result in up to
300 LCFs due to air impacts for the
exposed population.

This accident would release molten
glass fines associated with the vitrifica-
tion process and, while the accident
could result in an offsite impact, long-
term environmental impacts would be
limited by rapid solidification of the
molten material. Most of the molten
glass released during this type of acci-
dent would be deposited on the ground
near the vitrification facility. Leaching
of contaminants into the soil would be
minimal, allowing for expedited mitiga-
tion and cleanup. The molten wasteisin
avery concentrated form, however, and,
if released, would present a significant
impact to both workers and to offsite
populations if not remediated.
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An earthquake breaches an under-
ground waste storage tank full of liquid
mixed transuranic waste/SBW, releas-
ing contents to the soil and contaminat-
ing the groundwater (Design Basis
Event).

The No Action Alternative would con-
tinue to store liquid mixed transuranic
waste/SBW in the underground storage
tanks at INTEC. For purposes of analy-
sis, this EIS conservatively assumes that
an earthquake occurs in the year 2000,
rupturing a full storage tank. (In actual-
ity, the likelihood of this design basis
accident is less than once in 10,000
years.)

The analysis for a single tank failure
predicts a release of iodine-129 to the
groundwater that is estimated to
approach the EPA maximum contami-
nant level (i.e., as alowed for drinking
water resources) assuming no mitigation
takes place. Since past activities at the
INTEC have aready contaminated the
groundwater under the INTEC with
iodine-129 levels exceeding alowable
limits, additional contamination from a
breached tanks is estimated to exceed
the alowable limits set by EPA for
groundwater contamination, potentially
posing a risk to human health and the
environment.

An earthquake ruptures a bin set,
releasing calcined mixed HLW into the
environment (Design Basis Event).

The accident analysis identified earth-
guakes as potential sources of major air-
borne releases from bin sets containing
mixed HLW cacine. This postulated
seismic accident was assumed to result
in a bin-set rupture with a subsequent
airborne release. For this event, the
analysis predicted a dose of 66,000 per-
son-rem to the population within 50
milesof INTEC. This could resultin 33
L CFs to the population.

Next to the aircraft crashing into the
Borosilicate Vitrification Facility, fail-
ure of a bin set is estimated to be the

DOE/EIS-0287D

5-562

most impacting accident in terms of
radiological release. However, in terms
of dose to the public, it is nearly 10
times lower.

An aircraft crash, considered to be a
beyond design basis accident, could
potentialy fail a bin set. The anaysis
predicts that this accident would result
in less severe consegquences than the
more likely design basis seismic acci-
dent.

A flood induced failure of a bhin set
causes a release of stored calcine
(Design Basis Event).

Thisaccident is assumed to cause failure
of abin set and release stored calcine to
the environment. For this postulated
event, the estimated dose to the popula-
tion within 50 miles of INTEC is 45,000
person-rem. This could result in 23
LCFs.

Either long-term degradation of the cal-
cine bin sets, a seismic event, an aircraft
crash, or a flood could disperse mixed
HLW calcine into the environment by
air or water. Although the primary,
short-term impact to the maximally
exposed individual and the public would
be from airborne contamination, the
released calcine could be deposited onto
soils surrounding the bins or move with
the surface water runoff to low-lying
areas, and some fraction of the calcine
fines could resuspend in the air directly
or as a result of water evaporation.
Direct ground contamination from HLW
calcine could be expected within a few
miles of the INEEL. Calcine could also
slowly dissolve and release some con-
taminants to the groundwater. However,
most of the available contaminants
would be bound up in the first few feet
of the soil column. lodine-129 and plu-
tonium could migrate to the groundwa-
ter over avery long period of time. Any
groundwater impacts would be much
lower than those analyzed for other acci-
dents such as the seismic induced failure
of a storage tank full of liquid mixed
transuranic waste/SBW.



A criticality occurs due to mishandling
of transuranic waste (Design Basis
Event).

Both the Transuranic Separations
Option and the Minimum INEEL
Processing Alternative have the poten-
tial for a nuclear criticality accident. In
both cases there is alow probability that
the mishandling of transuranic waste in
storage containers could result in a criti-
cality. This accident could result in a
large dose to a nearby, unshielded
worker that is estimated to be 218 rem,
representing an increased risk of devel-
oping alatent fatal cancer of 1in 5. For
this accident, the dose to the maximally
exposed individual at the site boundary
is estimated to be 3 millirem.

The entire inventory of stored kerosene
located at INTEC to support operations
of the New Waste Calcining Facil